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FOREWORLD

The p:~icct concerned with Develapment and Rconomy in Bducatio-
nal Building. known as the DEEB Project, was sponsocred by the OBCD
Committee ¢ “cientific and Technical Personnel as part of its integ-
rated appr<s-h to educational development, of which effective resour-
ce utilisnti. ‘orms one important facet. This project was initiated

in 1963/64 :.reements with the Governments of Greece, Portugal,
Spain, Tur® it Yugoslavia, It represents an atiempt by national
teams, set ' uv the participating countries and financed Jjointly by
the Govelrrn 0 concerned and the Organisation's Technical Assistance
Pregramme . identify the measures necessary for securing the most
efficient u « -f school building resources in the light of national
targets fc iu-ational expansion and ¢f naticnal economic circum=
stances.

The ; * volume summarises and comments on the major conhclu-
sions and ¥ - endations resulting from the project. It is based on
the indiv:.. = couhtiry reports prepared by the teams, all of which

have now been submitted to the national authorities concerned. Since
each of these reports is of considerable length and much of {ta coh-
tent relates solely to a specific naticnal situation, it is rot inten=-
ded to pub'ish any of them separately. Much of the experience delrived
from the project is, hoewever, of wider value and the present report

is therefore an attempt to abstract from this experience the major
features which would seem to be of general application, not only in
the participating countries but elsewhere. As such it is complemen-
tary to the study published by OECD in 1966 under the title of




School Building Resources and their Effective Use,

The report confirms the value of the project to the participating
countries but ciearly shows that the work done under the terms of the
project represents only the start of a process which has to be con-
tinued vigorously and purposefully 1f the school needs of the parti-
cipating countries are to be successfully met, It emphasisés that
this can only be done if new and permanent institutional arrangements
are set up for this specific purpose,

The problems encountered in the course of the project, as shown
in the report, are simply an acute form of those common to most coun~
tries expanding and developing their educational systems, Thus the
DEEB Project may be seen as a prototype for extending co-operation in
school building topics to a wlder international field, The need and
importance of such co-~operation has already been endorsed 1in the pro-
grammes of the Committee for Scientific and Technical Personnel which
provide for further detailed work in this area, particularly in
connection with the international exchange of research and development
work as stipulated in the Resolution on school building passed by the
Fifth Conference of European Ministers of Education, In this wider
context, the present report makes a valuable contribution in so far
as it highlights a number of important implications for international
activity in schnol building.

The report has been prepared by Guy Oddie of the U,K, Department
of Education and Science, in his capacity as consultant to OLECD, with
the valuable assistance of David McDowall of the same Department in
the compilation of the statistical material used, In recording the
Organisation's appreciation for their work, particular commendation
should be made of the comprehensive way in which the author has
brought together the many issues and concepts covered to show how
educational aims, available resources and the means and methods of
implementation Interact in any pclicy aiming at securing the effective
use of schoel building resources,

-.lo-
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CHAPTER I : INTRODUCTION

Origins

1. QECD interest in school building dates from 1962. In that year
the Organisation as part of the programme of its Committee for Scien-
tific and Technical Personnel initiated its Mediterranean Regional
Project (MRP) in which the developing countries of southern Europe-
Greece, Italy, Spain, Portugal, Turkey and Yugcslavia - set out to
establish overall targets for educational expansion in the light of
each country's economic and social objectives. From the earliest stage
of this Project it was evident that the expansion required would im-
pose 2 major effort in the field of school building which was likely
to strain resources to the limit. Tn the same year, an International
School Building Conference was held in Tondon under the auspices of
UNESCO which drew attention to several new approaches to educational
building problems. Recognising the value of these new approaches the
Organisation decided to explore how they might best be applied in
enabling MRP countries to make the most effective use of the school
building resources available to them. To this end preliminary surveys
were then carried out in each of the countries concerned and recommen-
dations made accordingly.

2. The surveys were carried out by pairs of experts, each of which
consisted of a building technologist from the Bouwcentrum in Rotter-
dam, and a senior administrator from the United Kingdom Ministry of
Education {now the Department of Education and Science), engaged tem-
porarily for the specific task as consultants to the Organisation. In
the light of these surveys a proposal was endorsed by the Organisation
for a Project in the Mediterranean Region to be concerned with the
development and economy in educational building, and known for conve-

nience as the DEEB Project.

3. The project was conceived as part of an integrated approach

which characterises OECD consideration of educational development as
a whole, an approach in which targets, resources and means of imple-
mentation interaci dvnamically and continuously upon each other. In
such a context school building occupies a mid-way position. While
the existing stock of schools constitutes in itself an important

ERIC 11
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resource, its maintenance, replacement and expansion make a claim on
resources against which other claims compete. At the same time, deve-
lopments in educational structure, in curriculum and in teaching me--
thod will call for corresponding innovation and development in the
kinds of school which are built. Here again, cost and technological
feasibility may constitute important constraints on the rate at which
expansion can proceed and at which innovations may be introduccd ; and
it is because such questions of educational development are insepara-
ble from questions of economical resource use that the words "develop-
ment" and "economy" are associated in the name of the project.

Objectives
L, The objectives of the project, broadly speaking, have bLeen to

seek satisfactory solutions to the financial, functional, technologi-
cal and administrative problems raised by school building in the light
of the effective and economic implementation of the national school
building expansion requirements. In order to restrict the proj.ct to
manageable dimensions the ccnsideration of building for higher educa-~
tion was excluded.

5. This search for the most effective use of resources in the face
of pressures from educational expansion naturally tended to lay great
emphasis on a reduction of costs, but it was recognised at the outset
of the project that costs cannot be separated from standards. Similarly,
where standards concern the quantity or the quality of accomodation,
they in turn are inseparable from consideration of educational aims,

of teaching methods and techniques. For this reason it was decided tc
pay particular attention to the scale of accommodation and standards
of physical performance appropriate to each type of educational esta-
blishment within each of the national systems examined.

6. A further objective of the project was to establish what levels
of expenditure were necessary to provide schools to the standards of
accommodation recommended in the light of the research conducted and
to draw attention, also, to the design and construction implications
inherent in providing such standards within such levels of expenditure.
7. Finally, in view of the close connection between the use of school
building resources and the administrative mechanisms responcible for
implementing national school building investment programmes, the pro-

ject included among its objectives that of considering where overhaul
of such machinery would show advantages.

- 12 -
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8, At no time was the project intended to produce either firm invest-
ment plans or firm proposals for the size, type and location of the
schools such investment would provide. The aim, which broadly speaking
has been achieved, was rather to identify the siganificant features of
school construction which would affect such plans and the measures need-

ed to give them practical effect in terms of real buildings.

National teams

9. For the implementation of the project, the Organisation sponsored
in each country the formation of national teams to study the problems
involved and make recommendations accordingly. Agreements to this effect
were concluded in 1963 with Portugal, Spain and Yugoslavia, and in 1964
with Greece and Turkey.

10. It was decided that the teams should consist solely of nationals
from the country concerned. They would thus be in a better position
than visiting experts to understand the subtleties of national circum-
stances, and the results of their work would have a more immediate im-
pact on educational building policies. Nevertheless, as part of the
agreements OECD has made available foreign technical assistance vhere
it was found to be helpful and since October 1963, the project has had
guidance and assistance from a full-time consultant with extensive ex-
perience in the technological, financial and institutional aspects of
school and university construction.

11, The Organisation tried to ensure that each essential feature of
the national team contained a balance of all, (or most) of the specia-
lists concerned in the effective execution of a school building program-
me, that is to say, educationists, administrators designers, (architects,
engineers and/or building cost experts), while in some cases, an econo-
mist has been associated with the feam as well,

12, The term "educationist" means, in the sense used here, someone
who is familiar with the broad strategics and nbjectives of educatio~-
nal development, but who, at the same time, is familiar with the daily
problems of practical teaching and with any current innovations which
attempt to solve them. Tne term "administrator" on the other hand,
means the Xind of person to whom the execution of Goverament policy is
delegated from a Ministerial levelﬁ who designs the administrative
framework and controls and superyises its operation and who can say,
therefore, how proposed innovatibns may affect or be affected by gover-
nment policy or what modifications to governmental procedures their

- 13 -

ERIC 13

Aruitoxt provided by Eic:




adoption may demand. Eis role is to see the work of che team in the
context of the wider complex of Government administration, to ensure
that the approach to standards, costs and organisational problems is
realistic and relevant and to assist in interpreting the work of the
team to all thc- ¢ interested in it o: affected by it.

Duration

13. With one exception dictated by special circumstances, the *
duration of the project was limited to two years, by the end of which
time the main objectives were to be explored and a report prepared and
submitted to Governments.

14, To cover the two-year period a provisional budget for each team
was fixed at 250,000 French francs, to which the Organisation {under
its Technical Assistance Programme) and the Government concerned
were to make matching contributions subject to an upper limit of
125,000 francs from the Organisation. In some cases this limit has
not been reached, In other cases the provisional budget has been ex-
ceeded and the Government concerned has considered it desirable to
meet the whole of the excess. On average, however, it may be said
that the original budget forecasts have been confirmed. Besides sala-
ries and wages (or fees for occasional expert services), the budget
included items for expenses incurred by the team on travel inside
their own country, as well as an item for translation and documenta-
tion.

15. In addition to its budget contribution, the Organisation has
provided the technical assistance mentioned in para. 10 above and

met tne cost of three working meetings held in the course of the
project, including the travel and subsi:tence of the two or three
representatives attending the meetings on behalf of each team. Parti-
cipating governments, for their part, have provided premises and equip-
ment for the teams and met the cost of overheads.

16. The manpower composition of the teams which the budgets permit-
ted varied considerably from one country to another, but by and large
each team consisted of a director with a core of architects or engi-

neers for whom the project was their principal if not their full-time
occupation. This core has been supplemented by educationists and admi-
nistrators operating on a part-time but regular basis, and by other
experts called in for special purposes, as and when circumstances

ERIC 14
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required. Each team also incorporated technical and clerical assis -

tant:s,

Working Methods

17+ In September 1964 a working meeting of DEEB team representatives
was held in London to discuss the detailed objectives and working me-
thods of the project., At this meeting members of the U,K Department of
Education and Science presented a number of papers which attempted
to abstract some methodological principles from U.K. experience. As
was expected, the subsequent course of the DEEB project raised new
problems lying outside this experience and suggested new aspects of
method and principle.

18, These topics formed the subject of detailed discussions between
the teams and the OECD consultant advising them, which were held in
the course of visits by the latter to the countries concerned., The
project was divided broadly into three phases, survey of the existing
situation, analysis of findings and formulation of proposals ; and
where possible the visits took place atthe beginning and in the middle

of each phase. The visits and discussions were the main channel through
which teams gained access to experience in other countries. Without

the first-hand knowledge they afforded, the consultant adviser would
have been wholly unable to appreciate how far such experience was re-
levant or could be made relevant to the problems facing the teams,

or what methodological adaptation might be suggested for consideration.
19. The discussions also showed when additional expertise was requi-
ra2d. This led to further visits by other expert consultants and in
certain cases to research and investigation undertaken by the princi-
pal consultant on behalf of the teams, A noteworthy feature of the
project has been its character as a kind of field laboratory genera-
ting research and testing hypotheses. Some of the methodological deve-
lopment it has stimulated has proved, in fact, t. have far-reaching
effects, some of which are still imperfectly understood‘and of fer consi-
derable scope for further investigation which is likely to benefit
other countries as well as thcse who have participated in the project.
20. The fact that the project has had about it this pioneering expe-

rimer.tal character means that within the limited duration set for it

the t:eams were obliged to produce reports before entirely satisfacto-

ry techniques had been evolved. Further working meetings, one in

- 15 =
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Paris in May 1965 and another, more technical, in Lisbon a year later,
were held to examine methods and compare results, But it was not until
reports had been virtually completed that it was possible for all the
issues under investigationto be brought together and related to each
other., This was done in the study prepared by the consultant to the
pro iect and published by OECD under the title of School Building
Resources and Their effective Use, in the middle of 1966, This pub-

lication was an important by-product of the proiect and has been well

received as the first comprehensive study of its subiject Nevertheless
its comparatively ({and unavoidably) late appearance underlines the
necessity imposed on the teams of developing suitable working methods,
often by trial and error, as they went along this explains why teams
have succeeded in covering only part of the field, why their results
and recommendations must be regarded asinterim only, and why the un-
solved problems are even more numerous than those that have been solved.
However, when the circumstances of the project are understood, the
teams deserve credit for having achieved as much as they have in as
short a time,

Operational Difficulties

24, The work of the project has to some extent been hampered by what
can best be classified as operational difficulties, i,e, by difficul-
ties caused by conditions under which the teams have been obliged to
operate, First among these is the problem of part-time working,., The
problems of the investigation - often demanding long stays away from
base - are such as to demand intensely concentrated effort over consi-
derable stretches of time, Yet the architects and engineers from whom
intense and prolonged concentration is most needed have not, for the
most part, been able to work full-time on the project, Bven in coun-
tries where such personnel are employed in the civil service, they
usually have private practices of their own as well, while, in addition,
shortage of professional skills in the civil service itself tends to
increase the work load and the distractions to which such personnel
are subject. Had they been memrbers of large private practices of the
size and character common in the USA or the UK, the architects and
engineers who have formed the nucleus of each team could have dev-

oted all their energies to the proiect with every assurance that other
work would be waiting for them when their current assignment had bheen
completed, But private practices of this size are rare, if they exist
at all, in the DEEB countries so that any private practitioner devoting

- 16 -
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himself full-time to the project would almost certainly put ais future
to risk.,

22, Then both architects and educationists tended to share hi.bits

of thought which fail to recognise any but the most tenuous link
between school buildings and the educational activity which takes place
inside and around them. The reasons are probably numerous an hidden
But the failure may in part be due to the fact that architects are so
seldom required, or given the opportunities to watch educaticnists at
work and partly to the fact that the link becomes most apparent in
the detailed furnishing and fitting out of th~n school, which in the
DEEB countries is often the responsibility of ncither the architect
nor the educationist and is sometimes neglected altogether., Again there
seems often to be a great gulf between practising teachers on the one
hand and officials responsible for educational policy on the >ther,

It is the latter, if anyone, who brief the architects, and their inte-
rests tend to concentrate on the content of education rather than on
the classroon techniques which must help pupils to benefit from it;
but as will become evident from the chapters which follow, it is class~
room technigues which determine what kind of a school should be provi-
ded and constitute the major constraint on any attempt to improve the
utilisation of school building resources.

23, Finally, the role and potential of the administrator seers to be
little appreciated in the DEEB countries, at any rate as far as educa-
tional building is concerned. His responsibility seems normally limi-
ted to the mechanical application of rules and procedures which them-
selves are designed primarily as safeguards against corruption or the
misappropriation of funds. For an extensive programme of school build-
ing to be mounted and effectively carried out, administration needs
to be conceived more positively, the task of the administrator being
to devise new machinery for ensuring a steady flow of finance, for
directing it into those channels for which priorities have been esta-
blished, and for ensuring that it is used to produce real asseis in
the form of usable school buildings at the earliest possible moment,
24+ This brief review will perhaps have sho'mn that national auvthor-
ities faced considerable problems, not always fully overcome, in
recruiting suitable personnel; and that the teams, once formed, were
obliged to cultivate new attitudes and habits of mind for themselves
in the course of a project which has inevitably led them to cultivate
such attitudes and habits in the minds of others,
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Ranzse of Studies

25, Each team found itself obliged to decide between attempting to
cover the whole range of education below the level of university entry,
or covering only part of the range, depending on the size of the
problems in each case and on the team's resource for tackling them.

26, The Greek team, operating under the aegis of the Ministry of Co-
ordination, attempted to cover the whole range of general primary and
secondary education with a notable degree of success. Although the

team emphasises that its proposals must be regarded as tentative and
subject to revision after experience in implementing them, the data

on which they are based are more complete than those of any other teanm,
and provide the clearest possible guide to the whole complex of school
building problems in Greece, to the further research and data collec-
tion still needed, and to the major measures necessary to improve the
supply, quality and distribution of school buildings in that country.
Indeed the comprehensiveness of the Greek report is such that it merits
the widest study, not only by the Greek authorities themselves,

but by any country faced with the problems of expanding education
against the background of economic development,

27. The Portuguese team, set up by the Ministry of Public Works in

conjunction with the Ministry of National Education, faced a situation
where the arrangements for secondary education were under review in

the light of a decision to raise the school-leaving age. All primary
schocls, on the other hand, with the exception of those in the cities
of Lisbon and Oporto, conformed to a type plan which had been standard-
ised some twenty years previously. For these reasons the team decided
to turn its attention first to the needs of primary education and, after
bvenefiting from experience so gained, turn to secondary education
provlems later. As with other countries the investigation has provided
valuable data indicating the direction in which changes of planning,
construction and administration need to be made, But the most distinct-
ive feature of the Portuguese work has been to establish the close re-
lationship which must exist between teaching activity and the space

and equipment needed for it., This relationship has been given tangible
form ina school which has been built and furnished to the designs of the
team. All teams {except Turkey, where the circumstances were different)
were invited to prepare drawings and detailed specifications onwhich a
market price could heobtained fora "test school" or "école témoin" which
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would bearwitness to the validity of the team's proposals and provide ex-
perience from which further advances could be made., It is much to the
credit of Portugal that they have actually built their école témdin
and it is much to be hoped that towards the end of 1968, when the
school will have been in operation for two years, the Portuguese au-
thorities will produce a report on how it has functioned and the ex-
perience it has provided, A second école témoiq for advanced primary
education {ciclo observatorio) at Mafra has reached the stage of pre-
liminary design., Much benefit would accrue to Portuguese educational
building if the studies in this direction could be pursued to the same
extent of building as in the primary school referred to.

28, In Spain, the provision of primary schools has received consi-
derable attention in recent years, and while improvement in such
schools can no doubt be made, the team decided to exclude this topic
from its investigation and to concentrate instead on school building
for general secondary education. By doing so the team has succeeded

in showing first, how provision in this field may be made more effi-
cient and economic, and secondly has established principles and deve-
loped techniques which are equally valid for other sectors of education,
among which the technical and vocational should next receive attention
from the team or its successor. The »anish team also produced draw-
ings and specifications for a remarkable école témoin, the estimated
cost of which was so low that with no reduction in standards it was
expected to accomodate 1200 pupils for a price formerly considered
acceptable for 800, Unfortunately an unexpected change in educational
policy caused the project to be abandoned, It is to be hoped that the
Ministry of National Education, under whose aegis the team was set
up, will find an early opportunity to erect a school in which the

team may embody its proposals.

29, Yugoslavia differs from other countries participating in the
project by virtue of its federal structure and national policy of
decentralised authority. For this reason the team, although set up
by the Federal Secretariat for Education and Culture, conducted its
operations from Zagreb, administrative capital of the Croatian Repu-
blic. It concentrated its effort on the primary sector of education.
The elementary school in Yugoslavia caters, however, for pupils up to
14 years old and includes a range of subjects which is wider and taken
to a more advanced level than in other DEEB countries, so that the end
of the elementary cycle corresponds more to the beginning of the

- 19 -
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secondary cycle elsewhere, Much valuable work had already been carried
out in this field by the national Pedagogical Standards Institute on
whose work the team were able to build., For much of the two-year perind
the team worked on proposals directed towards a system of prefab-
rication. Although this, in itself proved abortive, it led on to
prcposals which are still being developed for a rationalised system

of school construction conforming to an agreed discipline and based

on work carried out in conjunction with the Secretariat for Education
and Culture in the Republic of Slovenia, The success of the project
has been limited, however, by the fact that the policy of the country
in fact demands not one federally sponsored team, but separate teams
in each republic,

30, Turkey has also been exceptional in that the preliminary survey
suggested that school building needed to be investigated from an over-
all strategic viewpoint before valid prorosals for specific action
could be formulated, The team was located, therefore, in neither the
Ministry of Works nor the Ministry of Education - the two executive
departments with an interest in the subject - but in the State Plan-
ning Organisation. The result has been to amass a large quantity of
data concerning the quantity and distribution of school facilities
throughout the country, the extent to which costs vary with locality,
the labour/material mix in school buildings, the availability and
distribution of professional and constructional manpower, transport,
etc, An attempt has also been made to examine and propose standards

of area and performance, but this examination needs to be carried much
further before any proposals related to them can be regarded as valid,
The main value of the Turkish project lies in the mass of information
collected and brought together for the first time and in which it

will now be necessary to quarry in the search for solutions to the
formidable school building problems which the country faces. Refer-
ences to "all countries" in the present report must, because of the
exceptional circumstances, be regarded as excluding Turkey unless
otherwise specifically stated,

The Project as an Educational Indicator

31, Not the least striking feature of the project is the light it
has cast on educational conditions as a whole, A few examples will
make the point,
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32. 9,600 villages out of a total of 36,000 Turkish settlements
(1960 census) have no school at all = over 25%. In Greece, 56% of

the school population are crowded into 29% of the available accomo-
dation, Such facts not only dramatise, but help to guantify in:quali-
ties in educational opportunity,

33, In Greece again - nearly 80% of secondary schools have neither
slide nor ciné projector, and over 84% are inadequately equipped for
science teaching, while for physics, chemistry and biology respec-
tively, 23%, 32% and 49% have no science teaching aids whatever., Out
of 280 state-owned lycea, 230 have no science room. This observation
is not intended to single out one country for its deficiencies; it

is simply that the commendable thoroughness of the Greek survey has
enabled the situation to be seen more clearly in Greece than else-
where., Nevertheless, that such a situation can exist in the country
to which so many streams of modern scientific thought can t ~ace their
origins illustrates at once the problemns which result from a shortage
of ressources; more than that, it suggests that a survey of school
facilities may well be a useful indicator of the quality as well as
of the quantity of education which a country is able to provide,

Ma jor Topics of the Project
34, Clearly any 'study of national school building problems must begin

by asking what kind of schools are needed to meet the needs of each
sector of the educational system. Scmetimes the teams have not found
an answer readily forthcoming and the close link between school build-
ing and educational policy has been thrown immediately into sharp
relief, But in any case no progress is possible unless the question
can be answered, and thus the first main topic is that of Standards.
Only when standards have been studied and defined is it possible to
consider the financial implications of meeting them, These depend
both on the cost per unit, whatever the unit is - a school, a class-
room or a pupil - and on the number of units needed in the national
expansion programme, Thus the second major topic is Costs. To Know
what size of chegue to draw, or even to have the necessary finance
available, will not alone ensure that money is converted into the
right kind of buildings at the right time and in the right locations,
So the third major topic covers the problems of Implementation,

35, The rest of this report is an attempt to evaluate the project
in terms of these three main topics, Standards, Costs and Implemen-

tation. In doing so it describes the major working methods employed
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by the national teams and the difficulties which were encountered,

The major results and recommendations are described and attention
drawn to limitations on their validity, Quantifiable results are .ihown
in annotated tables (see statistical annex) which are collated except
in cases where dissimilarity in types or level of institution studied
render- comparison nugatory, Finally attenticn is drawn to the wide
range of possibilities still unexplored which constitute a vast field
for continuing research end investigation,
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CHAPTER II : STANDARDS OF QUALITY

The Basic Conflict
36, All DEEB countries feel acutely the need to keep school building
costs as low as possible. Yet the most vigorous measures for cost re-~

duction will be futile unless pupils and their teachers have enough
space to work in, and unless that space is properly lighted, warmed,
ventilated, furnished and equipped, Thus the questiun of what standard
of quality can be accepted in the light of a country's educational and
economic situation lies at the root of any investigation into school
building requirements, Only when the appropriate level or standard of
quality has been determined is it possible to see where :truvagance
has occurred in the past or where savings may usefully be sought in
the future; only then is it possible to estimate how much new school
building is needed to relieve overcrowding, or how much money is need~-
ed to bring existing substandard schools up to the required level,

37. To determine the acceptable level of quality is, however, by no
means easy. The minimum acceptable standard of school building, like
the minimum acceptable standard of living, tends to rise with income,
No DEEB country yet feels able to afford sound-absorbent finishes on
ceilings, walls or floors. Yet instances have been observed where to-
tal lack of sournd absorption prevents even the most attentive listener
from catching the teacher's words, Since no-one has realised what the
difficulty is or how it may be remedied, sound absorption is consider-
ed a luxurious frill. This appears less serious than it is because
most teachers in DBEB countries expect their classes to sit quiet and
listen to what they are being told. But without adequate sound deaden-
ing even the most adventurous among them will hesitate to introduce
the rather noisier methods of active class participation which teachers
in richer countries are now finding so effective. How far, therefore,
should quality rise above the average level of demand, remenbering on
the one hand that resources are so limited, and on the other that
enrichment of resources depends so largely on enriching education ?
38, Then there i8 the question of how far school standards should
rise above, 8ay, those of housing., ls the total absence of heating

in certain Fortuguese and Spanish schools justified by the fact that
even though, in winter, the writing hands of pupils get too numd to
hold a pencil, winters last only six weeks or so and local people take
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pride in being hardy ? Three Turkish primary school children have to
sit at desks which many people would think inadequate for two, but
does it follow that the standard should be raised when many Turkish
children 1live in villages 1ying more than a day's journey away from
any school at all ? These are only random examples of the dilemma
imposed on DEEB teams by the slenderness of their national resources.
They illustrate the basié conflict between the desirable and the
practical,

Disparities
39, Where standards of quality should be pitched is thus a matter

for judgement rather than precision, And it is not surprising that
teams have found wide disparity in the provision made, the only excep-
tion being schools buflt to a standard {in the sense of repetitive)
plan and specification, a practice which has disadvantages on oOther
gvounds.and is not recommended for general application. Disparities
are found in the level of functional performance, in the provision of
furniture, fittings and equipment, and in the amount of floor area
provided,

Functional Performance

LO, Disparities in functional performance sometimes arise where depar-
tures have been made from traditional practice, often with good reason,
but without full recognition of all that the departures imply. This is
particularly noticeable where prefabricated buildings provide a much
inferior protection against solar heat gain compared with traditional
construction having a high thermal capacity. In the case of natural

and artificial lighting, an unexpressed consensus on what is accept-
dle reflects an imperfect understanding of lighting criteria and
technology and results, in fact, in disparities which have gone unno-
ticed., With heating, provision varies considerably, due largely to

the many instances where too much money has alreadv been spent on the
building before the heating installation (for which there is usually

a s2 avate contract) comes to be considered. All countries need to
pursue questions c¢f funhctional performance further than they have done
80 far, and this will be increasingly important as new forms of cons-
truction are introduced,
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Fittings, Furniture and Bquipment
L. Similar considerations apply to the provision of fitting:, fur-

niture and equipment inside the completed building. A census conducted
in 1962 by the Greek Organisation for School Building revealed striking
disparities in the level of equipment provision, as Table 12, drawn
from the Greek report, indicates. The Greek team expresses the view
that :
"The question of equipping primary and secondary schools in
Greece with modern furniture, teaching aids and equipment has
‘been dealt with in the past as a separate problem and not, as
it should have been, as an integral part of the provision of
school building. It is worth noting in this respect that the
estimates for school buildings so far prepared do not include
the cost ¢ equipping the buildings with furniture, teaching
aids, etc., with the result that school buildings are completed
and delivered without even the most essential items of furni-
ture.... Apart from some furniture there is no standardised equip-
ment for different types ¢f schools; the design and standardi-
sation of school equipment and research into its probiems have
not been sufficiently developed."
As an indication of how the situation might be remedied the team has
drawn up a list of all teaching aids considered necessary for three
sizes of primary school and for one size of secondary school, and have
estimated the cost of providing them, Unexplained inconsistencies in
some of the Greek cost cilculations suggest that the figures should
be re-examined and that no firm conclusions should yet be drawn from
them; but subject to this reservation the figures indicate that furni-
ture and equipment together amount on average to 23% of the building
¢ost in primary schools and 28% in secordary.
L2, Tne Portuguese team has recognised the importance of furniture
48 an indispensable part of school provision to the extent of produ-
2in2 a new range for their école tédmoin at Mem Martins, near Lisbon,
The exprerience of all teams underlines the importance of ¢onsidering
furniture, fittings, equipment and building together rather than sepa-
rately, and esphasises the need for careful co-ordihation if responsi-
bility for their provision rests on more than a single organisation.
The case of Yugoslavia, where disparities in provision reflect diffe-
rences in policy and practice by numerous autonomous school building
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authorities, emphasises the need to have uniformly agreed standards

if all pupils are to enjoy equal educutional opporturity.

43, Exceptional but significant cases have been observed ~shere ex-
pensive laboratory fittings were installed but could not be used because
money for the necessary service connections had been spent on other
items and additional money could not be obtained for several years
after the building had been "completed", Waste of a similar kind has
bezn observed in schools which have been based on foreign models admi-
ved by the architect concerned but designed in terms of wholly diffe~
rent educational requirements, Thus there is a need, not only for
minimum requirements to be clearly stated, but for them to be based
entirely on the educational requirements of the country concerned.
Study of another country's standards will be illuminating only if accom-
panied by thorough understanding of their educational basis, and the
wholesale transfer of standards from one country to another is to be
treated with the utmost caution,

Minimum and Maximum Standards
L, Standards of floor area, with the fittings and equipment so
closely associated with them, are the most important in both their edu-

cational and financial effect. Here a distinction is needed between

the gross floor area of school and the educational activity area

which it contains, It is the latter which must conform to a minimum

if educational standards are to be satisfactorily met; and the more

the gross floor area exceeds it the more is there likely to be extra-
vagant provision of corridors, staircases, sanitary accomodation, plant
rooms, etc., serving ancillary purposes only,

L5, All teams have analysed a number of schools of different level
and type in terms of gruss area and educational areas, a typical ana-
lysis being shown as Fig, 1.

46, Some teams have discovered the curious paradox that disparities
in gross area were much greater than those in educational area (Table
1), Examination has shown this paradox to be a reflection of adminis-
trative restraints imposed in an attempt to keep down costs by stipus
lating a maximum which the area of teaching rooms was not rermitted

to exceed, But such restraints had ignored the need to control the

quantity of other accommodation. Consequently procedures intended to
prevent extravagance had produced the opposite effect: expenditure on
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gross area remained unlimited, yet however high it rose no increase
was allowed in the real educational facilities it purchased,

L7. Where teams have found such procedures in operation ihey have
recommended that they be changed, Instead of putting an upper limit
to the area of any teaching room, they point out that true economy
demands that a minimum floor area be stipulated, below which teaching
rooms can not be regarded as satisfactory for their purpose, Unless
the money expended is enough to meet this minimum need, they argue,
there is no useful purpose served in spending it. In some cases the
new minima are above the old maxima, but where this is so the team
concerned has been ableto show that the increase can be paid for by
economies to be found elsewhere, either by reductions in cost per
square metre {(as will be seen in the following chapters) or, more
usually, by reducing the amount of gross floor area, or by increasing
the number of hours per day during which each room is used and thus
reducing the number of such rooms required.

Raising Standards

48, The most striking example of how standards may be raised by
making economies elsewhere is the primary school built as an école té-
moin to the plans and specifications of Portuguese team. A plan of

this school is shown as Fig, 2, Diagram A, compares the area provisions
of this school with those of one of its immediate predecessors, and
shows how skilful planning nas produced an increase in teaching area

of some 25%% with no corresponding increase in the gross area of the
school.,

The Bducational Basis of Standards

49, All teams state, explicitly or implicitly, that they have based
their recommendations as to the minimum area of teaching spaces (Table
2) on a study of the educational activities that go on in them. Thus
the shape and size of the classrooms in the primary school just refer-
red to stem from the observation that teachers were now seeking ways
of introducing into such schools a wider range of activity than is
possible where children sit in rows of desks facing the blackboard,
Yore working surfaces were found to be required, at was the need for
extensive flat surfaces of the kind which could cnly be obtained by
placing several tables together. In addition to this, pﬁovision was
needed for practical ectivities in which children could make models
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DIAGRAM A

THE PORTUGUESE PILOT PROJECT
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connected with their studies, conduct simple experiments, cultivate
indoor plants, etc. Thus it became necessary to increase the cla:.sroom
area over what had previously been considered adequate, to incorporate
in it space for practical activities and to provide it with a sink and
running water,
50. The Yugoslav team also has recognised the need for classrooms to
he capable »f more flexible arrangements and include diagrams in their
report to show how alternative furniture lay-outs may be accommodated
in their general classrooms. The Greek team have done the same, (See
Fig.3), but they have gone further than any other team in explaining
the reasons for their proposals:-
“The accepted maximum number of pupils per classroom is 40, It is
taken into account that the general classroom in the primary
school fulfils a variety of functions, since a great number of
varied activities takes place in it every day. Therefore the exact
use of the classroom cannot be prescribed in detail, Separate
consideration is given to the classroom of primary schools of L0,
80, 120 pupils and that of regular school of 240 pupils, since
the classrooms in the smaller schools must fulfil more functions
and must trerefore be differently equipred.

General Classroom

[ For schools of LO - 120 pupils._7
The method of teaching in each classroc¢m is based on group and
individual work with the pupils sometimes discussing matters
among themselves and not directly with the teacher. Therefore desks
must be arranged in groups, not in a series facing the chalkboard.
The teacher may wish to sit beside some pupils to help and guide
them in their work; moreover, when the teacher is occupied with
a group of pupils, possibly from one or two grades, the pupils
in other grades c¢ontinue their group or individual work quietly
so that the first group can concentrate on what the teacher is
telling them, The classroom must therefore be of such a size and
shape as to facilitate varying arrangements of furniture, which
are also necessary btecause of the different requirerents of each
subject, hence the replacement of the conventional desk by a
table and chair. In order to facilitate the juxtaposition of tables
table-top dimensions should have a ratio of 1/2; in this way, for
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example, two tables put together give a square table for 4 pupils,
Recommended dimensions for a 2-seat table for a primar/ class
are 55 cm. width and 2 x 55 = 110 cm, length, i.e. 55/110, Two
seat tables facilitate the conventional arrangement of desks fa-
cing the teacher, while square and round 4-seat tables facilitate
group arrangement.
Although a diagonal arrangement of square tables is uneconomical
in terms of usage it ensures sufficient light for all pupils.
Two-seat tables can be combined for 8 to 10 pupils in"star" or
circular patterns. Single-seat tables lead to uneconomical ar-
rangements, The other furniture and equipment taken into account
in designing this classroom were the following:
(a) cupboards, shelves and show-cases for apparatus and
materials for physics and chemistry;
(b) cabinets or files for storing materials and work done
by pupils;
{c) display boards of soft material moun.ed ~n the wall for
pinning up maps and pupil's work;
(d) chalk-boards;
{e) classroom bookcases;
(f) cupboards for tools and instruments used by pupils in
sewing, carpentry, drawing and other artistic activities;
(g) bench for arts and crafts;
(nh) wash-basin;
(i) teacher's desk.
Three possible layouts were considered on the basis of the above;
for the layout finally chosen the total area required amounts to
73423 or 74 sq.m., i.es 1485 sqeme por pupil.”
51« The Greek proposals for science accommodation are less convincing.
They postulate a science room even in primiry schools, but visualise
it as serving 40 pupils at a time, of whom 20 will be cccupied on ex-
perimental work while the remainder watch a demonstration in the otlier
half of the room, Such a proposal has all the marks of a theoretical
idea whose educational implications have not been fully considered or
tried in practice. It suggests that Greek oducationists and architects
need to make a joint study of science teaching in countries which have
more experience of it, (Significant here is the statement in the Greek
report that, in addition to general inspectors of schools there is
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FIGURE J

GENERAL CLASSROOM IN PRIMARY SCHOOLS
P40, P8O, P120
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"one inspector for foreign and minority schools, one for Greek schools
abroad, one for the Bnglish language, one for French, one for the arts,
one for music, one fcr home economics and five for physical education"
- but none, apparently, for sciencel)

52. The Portuguese proposals in respect cf science are similarly
questionable. For example, in one type of school the Portuguese stip-
ulate a science laboratory with a minimum area of 57.2 sq.m. This is
only 2.8 sgq.m, nmore than is specified for a general classroom in this
type of school, and it is difficult, in fact, to visualise any kind

of laboratory su %table for practical experiment which, for a class of
32 pupils, is less than 63 sq.m. Perhaps the explanation lies in the
fact that what is in mind is simply an amphitheatre in which the teacher
demonstrates but where the pupils conduct no practical experimentation
for themselves. If this is so it is an interesting reflection on the
underlying educatiocnal attitudes.

53, Some curious discrepancies are also noticeable be*ween one country
and another. The recommnendation for a gymnasium {(for a class of 30 to
4O pupils) is 200 sq.m. in Portugal, 288 sq.m. in Yugoslavia, but only
80 sg.m. in Spain. In the latter case, however, the explanation lies
in the Spanish team's ygeneral recommendation that multiple use should
be made of large spaces in a schcool, sc that gymnastics are expected
to overlflow the 80 sq.m. allotted to them and share adjoining space
allocated, as far as the standards are concerned, to other purposes.
The Greek proposals for physical education space reflect a similar
approach: "The ure of indoor space is not imperative in Greece owing
to the mild climatic conditions which allow of teaching physical edu-
cation outdoors almost throughout the year. Therefore, the relevant
designs provide only a shelter of 180 sq.m. area {10 x 18 m.), to
protect the pupils from rain and wind diring spells of bad weather.
However, in schools with a large number of pupils, there will be an
indoor space, which will tunction chiefly as a multi-purpose hall".

54. The Turkish team did not question current standards of ar=ea

to do so will be ar uwrgent priority in any continuation of threi:

The Spanish report gives minimum areas for each type of room un
consideration and states that they result from a large number o
analyses and trial and error sketcn plans based on the recomme:

of educationists, but omits the reasoning "for the sake of bre.

If the recommended standards are to be effectively applied, it
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essential that there should be no doubt about the educational reasoning
behind them. It is therefore to be hoped that the national reports

will be followed by a further publication which will fully explain the
basis of the recommended standards. Such a publication would of course
carry greater weight if the standards in question had been put to
practical test in an "€cole témoin" or "development project'. Those
Portuguese recommendations which have tveen put into effect in the
development project at Mem Martins certainly carry more conviction

than the others.

The Number of rooms required

55, The total minimum floor area required for the educational activity
of a school is, of course, not solely d=rendent on the minimum needed
for each individual teaching space, but also on how many such spaces
are needed to serve the number of pupils whom the school is planned

to accormodate. Here many teams ran into the immediale difficulty that
school capacity was commonly recko:n:d in *erms of classes rather than
of pupils. When, in examining an existing school, they asked how many
pupils it had been planned to accommodate, they would be told that

this was not known: it wes designated a six-class school, but how many
pupils there were depended on how many pupils there were in each class;
and there was no official standard for the number of pupils a six class
school was intended or expected or assumed or planned to hold. This
seemed in curinus contradiction to the existence, in virtually every

case, of an official maximum for the approved number of pupils in a

class. Clearly, unless the expected number of pupils 1s known, no
rational provision can be planned for the amount of cloakroom space

or sanitary accommodation or for any other item which is proportional
in size to the numbers it serves. The teams therefore dismissed the
apparent anomaly as simply reflecting the fact that force of circum-
stance so often cause official maxima to be exceeded, and assumed that
the total number of pupils would be the number of classes multinlied
by whatever official maximum applied.

56, Proceeding on this assumption the teams then turned to examining
how many rooms of each type and size were required in a school of an
assumed capacity. In most primary education the answer seemed easy and
obvious, the traditional answer being that the number of class spaces
needed was equal to the number of classes and no more, although in

Portugal there was some demand for an extra space suitable for gym-
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nastics or dancing or as a place where two or more classes could
combine., Beyond the primary level, however, traditional answers ap-
peared extravagant. Mol only was there a separate room for every

class, but special rooms as well - laboratories, craft rooms, gymnasia,
etc. Larger and more expensively equipped than ordinary class rooms,
such rooms were nevertheless unoccupied for much of the school day,

and even when one was in use the effect was to empty a class room.

Was there not, perhaps some way of avoiding this wasteful und=p-

utilisation?

Curriculum Load Methodology

57. To assist the teams in answering this question OECD consultants
develcped in the course of the project a basic methodology for calcu-
lating the minimum number of rooms reovired for a fixed number of
classes to follow a stated curriculum. The methodology relates the
capacity c¢f teaching spaces to the load imposed on them. It treats the
capacity of a teaching space as a function of its size and »f the
total number of hours per week (assuming that a week is the curriculum
cycle) during which classes are simulls:eously present in the school;
so that a space large enough to contain a whole class has a capacity
over « 30 hour period of 3C class-hours, one of nalf the size naving

a capracity of 15 class-hours and so on. The load on such a space is
the total number of class-hours devoted to the subject which is taugnt
in it during the same period of simultaneous attendance. Seven classes
studying :=cience for six hours each out of thirty that they are all
simultaneously in the ac'r.ol would impose a load of 42 class-hours on
the science accommodation. Thus three half-class laboratories would

te needed (with a combined rapacity of 45 class-hours) or, if half-
class teacliing were impracticable, two full-class laboratories with

a combined capacity of 60 hours and a conseguent under-utilisation of
18 hours.

58. The application of the methodology is best seen in relation to
the second of the Portuguese ﬁﬁoles témoins, at present in project
only. This is for a new type of two-grade school forming a bridge
between primary and secondary education. The same subjects are stucied
in each zrade and the same amount of iime devoted to them. There are
11 classes in each grade, making 22 classes in all. Table 3 (a) shows

the number of hours devoted by each class to each subject in the
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curriculum and the consequent load imposed by all classes. The total
hours in the curriculum total 2&. If no class remains at school .onger
than this curriculum requires, and if all classes start and end the
day at the same time; the capacity of each full-class teaching space
will be 28 class~hours. But a capacity of only 28 does not divide
easily into the loads imposed, so thet while 2 science laboratories,
for example, would have a capacity which is 10 class-hours too small
for the load, 3 laboratories provide a capacity of 18 more than are
needed., The effect over the accommodation as a whole is to provide

26 teaching spaces for only 22 classes - not a very economical result,
If, however, the pupils can be kept at school for an extra 5 hours per
week, so that the period of simultaneous attendance is raised to 33
hours, one less special (and comparatively) expensive room is needed
for Modern languages, for science, for mathematics and for drawing.

On the other hand, the net gain is smaller than this might suggest,
since some extra space is needed to accommodate pupils in the extra-
curricular hours that have been added. As table 3{b) shows, the resvlt
of increasing the'period of simultaneous attendance is a 16} % reduc-
tion of the educational activity area required, from 95.2 to 75.7 sq.m.
per class. Although this space is shown in Table 3 (b) as two general
class rooms, it does not need to be in this form and the Portuguese
team have in fact suggested that ttre extra space would be better pro-
vided as a school library in which pupils may study under only one
supervisor,

59. The Spanish team rightly warn against pressing this technique to
the limit, drawing attention first to the fact that every pupil in the
school may need some kind of base, and secondly to the dangers of
impcsing undesirable restrictions on future changes in curricula. They
have alsc found it necessary to elaborate the techniques outlined
above in order to make provision for subjects which at a certain level
are taught to classes of reduced size, Such elaboration is, in fact,
only one device amonz many that are needed if all educational possi-
bilities are catered for. In practice, all students in a school are
most unlikely to follow an identical curriculum. Where a wide range

of curriculum choice is offered it may well be impossible to say how
many students will opt fcr a specific choice from year to year. The
trend towards this wider choice is accompanied by new instructional

techniques resulting from advancing knowledge of educational psychology,
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and by recognition that machines can be used to reilzase the teacher
from mechanical tasks and free him to concentrate more intensively on
those where individual and personal contact with the student are in-
dispensable. At the same time the pupil is rapidly assuming a more
active rb8le in his own education in which practical experiment and
manual work grow in importance alongside more conventional school
activities. All such factors mean that the 30 or 40-pupil class which
has hitherto formed the basis of most primary and secondary school
organisation, is already giving way to a much wider range of groupings.
Thus, the determination of space requirements by the curriculum load
method is likely to need considerable further elaboration. The prin-
ciple, however, remains valid. Difficulties which arise represent what
is in effect a challenge to the joint ingenuity of educationist and
architect, and if that challenge is met with an imaginative response,
the difficulties can be overcome.

60. In applying the principles, teams have also made provision for
various kinds of rooms such as libraries or dining rooms which, while
not serving a strictly curricular purpose, are nevertheless regarded
by the country concerned as essential to the educational purposes of
the school. As was to be expected they found that the resulting area
per pupil differed according to the number of pupils fer whom the
school was planned. Table L shows for each country the reconmended
minimum area per pupil and how it varies according to the capacity of
school and type or level of education.

61. A natural corollary to stipulating a minimum area for educational
activity is a minimum area for the land on which the building is sited.
In determining the latter the teams had regard to the ground area
needed not only for the school building itself but also for such out-
of-door educational activities as games, hcrticultural studies, etc.
(Table 5).

Standards and Policy

62, Besides demonstrating the curriculum load effect, the work of
the Portuguese team also brings into sharp relief the fact that

standards can not be separated from educational policy. This is not

to say that teams were ever expected to shape educational policy.

Nevertheless, when policy is seen in the light of its school building

consequences there may well be strong grounds for reconsidering or

even modifying it.
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63. The school at Mafra on which Table 3 is based is for two grades
of pupils only, in the 10-14 age range, and is intended to provid: a
type of course new to the Portuguese educational system, an "obser-
vation cycle" introduced in conjunction with raising the school-leaving
age. After completing the course, pupils will either leave school
altogether or go on voluntarily to grammar or vocational courses. At
the time the project came under consideraticn three alternatives were
open to policymakers: to provide for the new course either in primary
schools (thus giving it too much of an elementary character) or in
secondary schools (thus raising the dilemma of whether vocational or
grammar schools should be chosen for the purpose) or in entirely
separate institutions as in the case of Mafra., Choice of the third
alternative means that to support a school the size of the one at
Mafra, which has over 700 pupils, a very large recruitment population
is needed. This may be no objection in densely populated areas, but

in rural locelities the necessary recruitment population may be dis-
persed over such a wide area as to cause great difficulties in getting
pupils to school. It is desirable therefore to consider the effect on
school building of recruitment areas incapable of supporting large
schools.

€4, Table 3(c) shows that, provided arrangements can be made to
increase the period of simultaneous attendance to 36 hours per week

a school of only 12 classes need be hardly less economical in area
than one of 22. By the same token, a school of 10 c¢lasses with 30
hours per week would need one space for each of the specialised sub-~
jects and 4 general classrooms, giving a total educaticnal area of
B2.46 sq.m. per class. With cnly 8 classes, as will be seen from

Table 3 {(d) no device for increasing teaching space capacity can be
found, so that the area per class rises sharply to 96.13 sq.m. By
teaching 12 hours of music in the gymnasium and the remaining 4 in

the general classrooms, the music room could be dispensed with, ef-
fecting a reduction in total educational area of 57.2 sq.m., bringing
the area per class down to 8%9.0 sq.m. But this is the maximum reduclion
possible, and would be made at the expense, presumably, of satisfactory
music teaching. Thus, insofar as the Portuguese example is concerned,
the provision of two grade schools of less than 12 classes will mean

a sharp increase in cost, which can only be slightly offset by a
reduction in standards.
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65. There is the strongest possibility {although the Portuguese team
have not yet examined it) that the difficulty could be ove.come if the
observation cycle were attached to, and shared the accommodation of,

a school catering for a higher age group. Clearly then, this is a
consideration to be taken into account in deciding the institutional
form of the new cycle, and although it is not suggested that such a
consideration will over-ride all others, the Portuguese authorities
are strongly recommended to examine it.

66. The Yugoslav team have also examined the curriculum load effect
in relation to schools providing general co-education for the 7 to

14 age group, with chemistry, physics, biology, craft work and domes-
tic science as part of the curriculum. Here there is no possibility of
attaching such a school to ore for a higher age group and no satisfac-
tory way of avoiding the diseconomies inherent in small schools. Thus,
the question arises, as it is bound to do in all countries: are the

demands of economy so insistent that small schools must have lower

standards than the rest?
67. The Yugoslav team have answered this question somewhat equivocally.
On the one hand they say, in effect, that no matter how small the

school it must have one special room for foreign languages and another
for domestic science, and furthermore that these rooms should be 20
and 28 sq.m. respectively, whether they serve 864 pupils or only 216.
On the other hand they say that if the schocl has no more than 4 upper
classes (144 pupils) the workshop and laboratory should be coalesced
into a single dual purpose space, and the schnol is too small to
warrant a gymnasium.

68, The Portuguese team identified a need in primary schools for a
multi-purpose (polyvalente) space, larger than even the enlarged
ordinary classrooms and additional to them; and it will be seen that
such a feature figures in their école témoin at Mem Martins. But in
their recommended standards they omit such provision from their
smallest schools, prompted presumably by the belief that to do other-
wise would result in a grossly disproportionate area per pupil. The
omission is, however, much to be questioned. It tips the scales so

far the other way that the smallest schools then have a lower floor
area per pupil than those with the polyvalente - so that, on the face
of it, the most economical way of providing schools for primary educa-

tion in Portugal would be to ensure that none was large enough to merit
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a polyvalznte. This reductio ad absurdum could be avoided if the
ordinary classroom areas in the smallest schools were increased to a

point where the total area per pupil was at least equal tc that in
schools containing a polyvalente, even if the increase were not quite
sufficient to compensate more than partly for its omission.

69. A similar inconsistency is found in the Greek proposals where
special accommodation is only provided in schools for more than 120
pupils. This means that the area per pupil, which is 3.37 sq.m. in a
120 pupil school, leaps up to 3.93 sq.m. - an increase of 18% - in a
24,0 pupil school. The plain fact is that the smaller school is merely
enjoying inferior facilities,

70. The Spanish recommendations squarely face the reality that to
provide schools of equivalent standards the area per pupil can ncot

be constant for all capacities, but will tend to be higher for snallen

schools. Given uniformity of standards this is bound to be true for

all countries.

Unexplored Possibilities

71. In Yugoslavia all schools have to work in shifts, and it is only
recently that a minority have ceased to work four shifts a day. The
possibility that shift-working might be entirely eliminated lies at
the moment beyond any practical hopes, and the present aim is simply
"to eliminate the third shift". Except for advancing it as an argument
for the utmost economy, the Yugoslav report does not examine the shift
system and its implications. This would be a serious criticism of the
Yugoslav team were it not for the fact that the extreme decentralisation
of educational administration, which is cardinal in Yugoslav policy,
makes a proper appraisal of how the shift system is operated in dif-
ferent republics and communes a study in itself.

72. QECD consultants visiting Yugoslavia have noticed, however, that
in some schools a number of second shift classes are already in school
before all the first shift have left, so that shifts in schools do not
seem to be wholly analagous to those in factories. This has prompted
exploration of a methodology for reducing the amount of educational
space required by resort to a modified shift system which, while
extending the hours per day in which the school is used, avoids the
necessity either for reducing the number of hours devoted to the
curriculum or for bringing one shift to school at a very late hour of
the day.
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Overlapping Shift Methodology
73. This methodology is based on dividing the total numter of classes
attending the school as near as possible into tnree shifts, but ar-

ranging for each shift to overlap the other. At this point we should
say that although we have hitherto spoken, for simplicity's sake, in
terms of curriculum "hours", the periods in which curricula are time-
tabled are normally 40 to 50 minutes long with short breaks between
them. Thus an 8 class school working a thirty hours curriculum per

five day week would occupy the school according to the pattern shown

in Fig. 4. By applying the overlapping shift methodology to the 8-class
Portuguese school referred to above, it becomes possible to make very
substantial economies, reducing the total educational activity area
from 769.0 sq.m. to 530.4 sq.m. - a reduction of 31% to 66.4 sq.m. per
class. Applied to the 12-class example of Table 3(c) the area is re-
duced from 933.20 sq.m. to 770.00 sq.m. {173 %), i.e. to 64.40 sq.m.
per class. .

T4. From this it will be seen that an overlapping shift system would
appear to have a number of important advantages. Beside the very
considerable economies which can result, inequalities of area per class
or per pupil between schools of different capacity can be more easily
minimised ~ as the Portuguese example shows. But there are subtler
advantages still which may not at first sight be so evident.

75. All countries participating in the project are experiencing, to -
a greater or lesser extent, the difficulties caused by the process of
industrialisation and consequent gradual migration from rural to urban
areas. By Jjudicious application of the overlappiig shift device some

of these difficulties could be eased. In rural areas a phased programme
could begin by operating an unmodified shift system, and then go on to
an overlapping shift system and finally to a non-shift system as the
population declined. Urban schools, on the other hand, might be plan-
ned initially on a non-shift basis, but with a balance of accommodation
designed to enable them to accept a considerably increased intake by
the adoption of overlapping shifts. Provided that existing schools
contained accommodation of :he type and quantity appropriate to the
curriculum load imposed, they too, could accommodate over-lapping
shifts. And where pressure on urban accommodation is already severs

the most effective early remedy would almost certainly be to provide
existing schools with the adaptations or additions needed. (It is
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unlikely that existing schools could be used to full advantage in this
respect without modification or addition of some king).

76. Reverting momentarily to the case of Yugoslavia, a thorough analy-
sis of the possibilities and implications of the overlapping shift
methodology under Yugoslav conditions might well point the way to
speedier eradication of "the third shift". The outcome of such an
analysis can naturally not be predicted with any certainty, but new
ways of arranging school time-tables and new ways of using existing
accommodation might suggest themselves, which would result in a larger
number of pupils being able to use the present quantity of accommoda-

tion over a shorter working day.

Dual Use of Accommodation

77. Both the curriculum load and the overlapping shift methodologies
are in essence directed towards intensifying the use to which each
sq.m. of accommodation is subjected in the course of a school day.
Intimately linked with this object is the concept of dual use of ac-
commodation, i.e. using the same room for more than one specialised
activity, so avoiding the under-utilisation which would result from
its being reserved to a single activity only. The economies effected
by éverlapping shifts rest basically on the fact that, for example, in
the 8 class school not more than 5 classes occupy the educational
activity areas at any one time; but to take advantage of this the num-
ber of class spaces provided must be as near to five as possible. For
the curriculum in the example, six spaces are needed - compared with
the 10 needed without shift overlap. This clearly rules out the pos-
sibility of having the seven specialised spaces shown in Table 3(d);
and the potential economies are made, in the example, by teaching
mathematics in the science laboratory, music in the gymnasium and
drawing in the craft workshop.

78. Undeniably, devices of this kind are liable to lower standards,
but surely not inevitably. Is there not, in fact, a close affinity
between the subjects as paired, both conceptually and in tne kind of
apparatus, equipment and space they need?

79. The Yugoslav team has recognised the need for dual use by speci-
fying a general purpose laboratory for their smaller schools instead
of separate laboratories for chemistry, physics and biology. The
Spanish report, also, shows how the salon de actos, or assembly hall,
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whnich is a striking feature of many Spanish secondary schools, can be
made suitable not only for the presentation of plays, or for ciaremonial
assemblies, but also for religious worship, for dining and for gymnas-
tics. Beyond this, however, teams have not yet ventured. There is no
doubt that further study of dual use as an aspect of intensifying the
use of school space is a field in which further research and develop-
ment would allow significant economies to be made. The word "develop-
ment'" is important, since it implies practical application in a real
situation. Dual use, like many aspects of school construction, is
bound to demand compromise. Argument over which compromise represents
the best balance of advantage over disadvantage can be endless if it
is conducted in theory only: a decision needed for practical applica-
tion cuts theorising short and leaves the argument to be settled more
convincingly by real experience.

Reformed Academic Year

80. A further unexplored possibility is reform of the academic year

to avoid leaving school premises unused throughout long holiday periods
for 17 or 18 weeks every year. Long summer vacations may still be Jjus-
tifiable where children are needed for harvesting, but in urban so-
cieties there could be many educational and social, as well as economic,
advantages in spreading the vacations more evenly throughout the year,
making them shorter but more frequent. They could then be staggered

as in the time-pattern shown below. The symbol XXXXX shows attendance

at school, the blanks indicating vacations.

3 3 3 3 3 3
weeks weeks weeks weeks weeks weeks
A XXX e e e XXXXX e vt nnnno o o XXXXX . 0 W XXXXX . b b h e
B XXX e o o XX XXX e v venenone o XXXXX, o o XXXXX e v vnnnns
c XXXXX e o o XXX XX e ennnnoeed XAXXX, o L XXXXX

The students are divided into three courses, A, B and C. Instead of
all courses beginning their academic year at the same time, course B
starts .aree weeks after A, and C three weeks after B. Bach course
works for six weeks and then has a 3 week break. There are thus always
two courses in the school, but never three. In this way 50% more stu-
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dents can be accommodated over a given time cycle than wou >
case with the traditional pattern. It must be emphasised t+

adoption of such new patteras would not economise cn teach: rces
and this would need to be made clear if the oppousition of

was not to be aroused. There is as yet no experience of su it~
terns. But they hold the promise that the capacity of exis:* ~1s
could be raised by 50% and the building bill fecr the chila: ning

to be accommodated cut by a third,

Extra-Curricular Use
81, Finally, and perhaps less radically, there is the possibility of
using school premises for purposes beyond those of the curriculum and

pupils whom they are primarily intended to serve. The introduction of
language laboratories for example suggests the possibility of adult
usage in the evenings. In certain parts of Yugoslavia the local com-
munity may make frequent use of the school gymnasium. Pursuit of the
idea presents some difficulty if, for example adults have to use fur-
niture designed for small children. Nor will any real eccnomy result
from extra-curricular use unless utilisation is maximised over the
curricular cycle {tself, and economies will be diminished if extra
accommodation has to be added which is not fully used during the main
part of the school day.

The Project a Field Laboratory

82. That so many possibilities have been left unexplored should not
be thought a criticism of how the project was either conceived or
carried out. Bach team has been breaking entirely new ground, and
previous experience in this field, tapped by OBCD technical assistance,
has been gaired in countries with radically different economic, admin=
istrative, edacational and technological conditions. Ideally a period
of methodological study should have precedad the investigation, but
without the experience afforded by it, the methodological rroblems
could not reaiistically have been foreseen. Now that such problems
have been idertified and solutiorns to some of them found, there are
strong grounds for continuing the work; but to have prolonged the
project in the first instance woild have bien to tun the risk of de=-

laying achievererts which even if interim in nature are nevertheless
valuable.,

O
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83. Like its forerunner, the MRP, the DEEB project has in fact been
a kind of field laboratory for the exploration of ideas. Hypotheses
have been advanced, tested, found wanting and reconstructed accord-
ingly. Nowhere is this more evident than in the field of standards
and in the development of the curriculum load and overlapping shift
methodologies. The basis of the curriculum load methodology was ex-
plored at the London Working Meeting in September 1964; but its im-
plications were only revealed by mid-1965, in the course of the Secre-
tariat's own study of the use of school building resources. Only by
the time that study was completed (at the beginning of 1966) had the
problems of over-lapping shifts come to light and the basis of a
methodology for dealing with them been tentatively advanced; and it
is only with the writing of the present parer ‘hat the mechanism of
overlapping shifts and their curriculum space rejuirements has come
to be fully appreciated. Thus the value of the DEEB project does not
reside solely in the interim facts and recommendations it has brought
to 1light, useful though these are; it consists equally in providing

a launching pad for further exploration of the subject which, in the
future, can be expected to prove even more fruitful still,

Promise of Future Research )
84. Now that the basic mechanisms are more fully understood, there

is obvious scope for much further research. This will need to be
concerned not only with the search for more intensive utilisation,
about which enough has already been said, but also with educational
innovation not yet introduced but alread, foreshadowed. The aim of

such innovation will be twofold - improvement in the quality of edu~
cation, and more effective utilisation of the teachers. Fursuit of
these twin aims is likely to affect space standards in two ways. First
it will introduce new kinds of equipment and apparatus and new educas=
tional activities, demanding in turn different areas per pupil from
those so far recommended. Secondly, it will hasten the process already
discernible in some cases (the Spanish report provides examples) where
the traditional class of 30 or 40 pupils gives way to a more diver-
sified size of teaching unit, varying from perhaps two or three hundred
pupils watching a television demonstration to groups of six or so
working with a minimum of supervision or to individuals receiving
personal tuition. As this trend is established the basic methodologies,

- &7 -

17



O

ERIC

Aruitoxt provided by Eic:

particularly those based on the curriculum load effect, will need
considerable elaboration and refinement.

85, The methodologies have so far been susceptible to "manual" tech-
niques evolved for comparatively simple curricula and time-tables as
well as for a very restricted range of teaching size. The further
elaboration and refinement needed as complications are introduced will
take them beyond the point where manual techniques are adequate. The
same is true of preparing the school time-table which in some countries
has already beccme a task so complicated that only a computer can
perform it. Determining the type and number of teaching spaces in a
school, i.e. listing accommocdation, is the other side of the coin for
which computer techniques are both complementary and equally essential.
86, Problems which demand this degree of methodological refinement
for their solution are not confined to the DEEB countries. Indeed, up
to now they are more strikingly evident in the USA and the UK, and

are particularly a feature of so called "comprehensive" education
where a singie £chool embraces an extended age range and numerous al-
ternative curricula. Despite this, little progress towards the neces-
sary methodological development seems to have been made in any of the
countries concerned., This suggests that the potential value of or

even the need for such an approach has not been fuliy recognised, and
that by high-lighting the problem and elucidating its underlying
principles the DEEB project has served as a seed-bed for ideas capable
of much wider application - a fact which, if true, may encourage fur-
ther international co-operation on developments which would greatly
strain the resources of any single DEEB country working in isolation.
87, As the foregoing will have mnade evident, the work so far done

on standards can not be accepted as having more than interim validity,
and in the light of further investigation as well as of changing
educational circumstances, the recommendations so far made will sooner
or later reed revision. In the vast field of activity still ahead of
the teams lies considerable potential for future savings. Conversely,
extravagant waste of resources would threaten future schecol develop«
ment if the wocrk should be abandoned. This is true in resrect of
standards alone; but as we shall presently show it is equally true in
respect of the other, equally important, aspects of school constru:
tion which have engaged the attention of the national tearms.
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8B8. To sum up, there is a need for a range of uniformly accepted

minimum standards of provision in respect of equipment, f .rniture

and fittings, functional performance and teaching floor area: other-
wise pupils will be denied equal educa’ional opportunity. Standards
must Le related to educational policy and practice as well as to
resource availability. Good practice provides the means of obtaining
more from available resources in terms either of standards or of
quantity or of the two in balance together. While the teams have made
considerable advances in this respect, their proposals need to be
checked, modified if need be, tested in "écoles témoins" and modified
again in the light of experience; and further potential lies in pos-
sibilities which have still to be explored.
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CHAPTER I11: COSTS
A, Costs per School and per Pupil

Existing Variations in Cost
89. When the teams began their work nearly all countries knew
that there wacs wide variation 1in the cost of their schools.

They tended to regard costs as virtually unpredictable and to accept
wide variation as the inevitable consequence. Most school construc-
tion projects were subject to approval of pre-contract estimates,
but these estimates seldom resembled, nor Were expected to resemble,
the final real expenditure incurred by the time the building had
been completed. Acceptance of such a situation has natvrally mili-
tated against forward planning.

No one has know with confidence how much school accomodation a given
outlay could be expected to purchase, and has thus bteen unable to say
how soon effect can te given to propdsals for educational expansion.
Obviously if an educational system is to expand at a rate consistent
with economic and social demand, an early remedy to cost uncertainty
is needed. A way must be found of making forward estimates reliable
and a system of c¢ost control devised to ensure that estimated or
planned expenditure produces, in the event, as much as it has been
expected to.

'ntil and unless the recommendations of the teams are put into effect,
and experience of their operation gained in practice, a definitive
solution is unlikely to be found; but it is not too early or too
optimistic to affirm that the teams have indicated the direction
inwhich to proceed. At the same time their reports make clear that
a solution can not bte expected without changes in architectural,
building and administrative practice which are bound to take some
time and probably a degree of governemental pressure to bring about.

importance of Cost Accounting
90. As School Building Resources points out {Chapter IX) the
total cost incurred in bringing a new school into operation comprises
the following:
i) Land purchase,
ii) preparation {earthworks, landscaning, etc.) and
servicing (drainage, water supply, roads, etc.)
of the site,
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iii) the building proper,
iv) furniture, fittings and furnishings,
v) teaching equipment apparatus and books,

vi)} capitalised running costs,

vii) overheads.
The teams found many cases where the gLove ccmponents could not be
separately identified. There was sometimes doubt as to whether re-
corded expenditure covered all items and sometimes uncertainty as to
whether all expenditure was included in the records available.
Clearly the first step to be taken towards effective cost control is
to establish a proper system of accounting. Most coutries are well-
equipped for auditing accounts; but it is not enough to ensure that
money has been spent on the educational purposes for which it is
intended. For adequate cost control it is necessary to know how
much has been spent on each purpose, as defined above. The school
building authorities in each country need to give this matter early
attention,
21. Special costing difficulties may sometimes arise in cases
where official expenditure on a school is supplemented by voluntary
contridbutions. The successful Greek emigrant will often contribute
substantial funds to his old village school, perhaps to enable an
unfinished building to bte completed or to provide some item of equip=-
ment. Such contributions are seldom centrally recorded, so that it
is impossidble to tell how much provision to a given standard has
actually cost. A similar situation occurs in Turkish villages when
the villagers themselves contribute materials and labour to the

building free of charge. The cash value of this contribution is
again not put on record, with the same result,
g92. Of the seven components of capital expenditure listed above,

item (v) lies beyond the scope of the DBBB inquiry. Item (vi),
capitalised running costs, i$ a novel concept to which attenticn was
drawn at the 19264 Working Meeting. The concept recognises that sa -
vings on capital expenditure r v, in some instancer, raise subsequent
running costs, and from this a case can be argued for converting rune
ning costs into a capital equivalent in order to make projects more
strictly comparable, The subject is treated at length in School

Building Resources, Chapter X, but the teams have hot so far been
able to take account of it, partly because of several unresolved
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controversies affecting it, and partly for want of data.

93, Land purchase is an item of costs onwhich the teams have
little to recommend, since land costs depend so much on local market
conditions. But their work suggests that if school site procurement
werc planned further ahead than is currently the practice rising

land prices might be to some extent forestalled., There is a strong
case in urban a.eas for site provision generous enough to allow for
expansion as the trend towards urbanisation continues, since extension
of or additions to existing schools is likely to be significantly more
economical than building entirely new ones, as the discussion of
school capacity in the previous chapter will have indicated. Where
market prices have reached prohibitive levels the provision of school
sites should be included in any consideration that might be given to
land reform.

94, Item (ii) of the listed costs - the preparation and servi-
cing of the school site - is important to distinguish from other
building costs because it is so clearly liable to wide variation,
depending on the topography, geological conditions, the proximity

of existing services, etc. Here, however, team$ encountered a

major difficulty in that work on this item {s usually carried out as
part of the contract for the school building itself, the costs of the
ornie being merged irdistinguishably from those of the other. In making
an apportionment the teams were usually obliged to resort to estima-
ting based on what were inevitadbly assumptions rather than clear
evidence. Fer future cost control it is most desirable that build-
ers' estimates and accounts should make clear how much is incurred

on the building proper and how much on additional construction costs.
(For definitions see op.cit chapter IX).

95, Despite the difficulties mentioned, there is little doubt
about the main conclusion to be drawn about additional costs: that,
except where existing roais and services are so remote that con-
nections to them exceed 30m. or 40m., additional works are not likely
to account for a significant proportion of the total constructional
costs., In the United Kingdom they amount oh average to about 10%:
ir the DEEB countries appreciably less additional construction

is normally carried out, but taking account of the comparatively
modest standards of construction in DESB schools the percentage

is probably much the Same,

353.
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q6, These extraneous items apart, the cost of the building
proper (item iii) is obviously dependent on its size, eapressed most
conveniently in terms of floor area, and on the cost per square me-
tre of that area.

Gross Area as a Component of Cost

97. As the previous chapter has shown, the DEEB teams have

found that disparities in gross floor area far exceed those in the
educational activity area contained within it. From this it fol-
lows that if the ancillary area (i.e. the balance between educational
and gross ) can be controlled, the gross area needed to contain a

stipulated minimum of educational area need not exceed a certain
maximum. Control over ancillary area is therefore the first step
the teams recommend in the direction of control over costs. These
recommendations are quantified in Table 4. In every case they re-
prasent a considerable reduction on the areas found in examples
analysed, as comparison of Table 4 with Table 1 will show. Where

it has previously been commonplace to find ancillary area equal to

or even exceeding the educational area of a school, the teams have
found that an area not exceeding 60% of educational area is sufficient
for ancillary purposes. Ingenious and skilful planning may mean
that even less is nceded.

98, At the same time it must be remembered that by applying the
curriculum load methodology, the teams have also shown how the same
educational purposescan be satisfied with less educational area, so
that this, too, is a notable step towards cost reduction.

To take an example not particularly favourable to the argument, the
8-class school in Table 3 (d) has a total educational area of 769 sq.
m. Adding 60% to this figure produces a gross area of 1230 sq.m.

If the curriculum load technique had not been applied the school
would have had eight general classrooms (one for each class) instead
of three, and this would increase the educational area by 277.0 sq.m.
to 1046 sq.m. Without control, the added ancillary area might easily
be a further 80%, giving a gross figure of 1882 sq.m.  Thus curricu-
lum load technique in combination with cohtrol over anhcillary area
shows a saving on previous practice of some 34%. In examples more
favourable to the argument, savings of 50% or 60% would not be rare.
No cther source of cost reduction is as potent in its effect.

-5‘-
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“9. Tt e foregoing example does not, of course, take account of
potential savings from the overlapping shift., As we have seen,
the use of this technique, combined with cdual use, would reduce the
educational area to 530.4 sq.m., which with 60% added could be con-
tained in a gross area of 848 sq.m., representing a saving over the
"conventional" 1882 sq.m. or nearly 55%.

Costs per 3quare Metre

100, All teams found wide variations in costs per square metre.
(see Tables 6 and 7). Prior to the DEEB investigation the ten-
dency had been to attribute this to unstadble market conditions,

In consultation with OBCD experts, however, the teams agreed

that vuriation could equally be attributable to other cavses, the
nature of which is discussed at length in School Building Resources
Chapter V. To test trhis hypothesis the overall costs per sq.m.

of a large number of projects were analysed in terms ¢. construc-
tional elements, (walls, floors, roofs, etc.) of which the buildings
are made-up; so that, for example, out of a total figure of 5,000
pesetas rer sq.metre, 1500 pesetas were spent on external walls, 1200
pesetas on the roof and so on. Analysis of this kind was expected
to show, as indeed it did, th t differences in cost were largely
attributadble to differences of choice, i.e. to the constructional
alternative selected by the architect when the building was designed.

Prodblems of Cost Analysis

10V, Elemental cost analysis of this kind was first developed in
the United Kingdom, and the techniques involved (described at length
in School Building Resources Chapter YII) were examined by teams at
their working meeting in London in 1964, The techniques as examined
were, however, closely interlinked with contracting practices specific
to the United Kingdom. These practices require that every btuilder
who bids for a contract shall not only submit & total price but shall
separately price every item to be built under the contract, each of
which has been specified and quantified beforehand in a "bill of
quantities®, This bill of quantities is so detailed that the total
price can easily be analysed in terms of the various structural c¢le-
rents of which the building is composed. Contracting practice in

the DERR coun’ries, at least as it concerns schools, uses what is by
comparison only a rudimentary bill of quantities, and it is used quite
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differently. Against each item the architect - not the builder -
puts down what is considered to be a fair price, calculited on offi~
cial or semi-official material anrnd labour costs. The total price

so calculated is then communicated to competing builders who put
their bids in the form of a discount con the official fair price, the
contract being awarded to the builder offering the largest discount.
There is no means of knowing whether the discount would have been the
same for individual items and thus no means of knowing the real market
price of any one of them. This combines with the rudimentary char-
acter of the "bill of quantities" to make coOst analysis in the DEEBEB
countries much less precise, and in some cases (where, for example,
the bill makes no distinction between concrete in walls and concrete
in floors orin roofs) cost analysis based on market prices is impos-
sible.

102, The Secretariat's own study has shown how vital cost analy-
sis 18 to effective control over school building expenditure, the
case being argued at length in School Building Resouices Chapter XI.

Experience in the DEBB project has confirmed this view and seve~

ral teams have accordingly recommended that contracting practice
should be changed with a view both to increasing the amount c¢f detail
given in the "bill" and to ensuring that contractors price each
constituent item as well as the total. The Spanish team have made
a notable contribution to cost analysis with a methodology specially
adapted tou contracting and pricing techniques in their own country,
103. Difficulties of the kind described have not deterred teams
from attempting detailed cost analysis, and where information based
on market prices has proved unobtainable they have resorted to esti-
mating. The inevitable difference between estimates and real con-
tractors' prices is an indication of how far their conclusions need
to be treated with reserve. On the other hand, analyses bated on
estimates have at least the advantage of sharing a consistent basis,
and there is no need to quesation the validity of the first conclusion
drawn from them: that much cost variation is due mainly, as we have
said, to different architectural interpretations of what construc-
tional alternative or combination of alternatives should be selected:
and partly to differences in quality and to the scale on which cer-
tainh items =~ such as sanitary fittings or heating and lighting in«
stallations « have been provided, In short, differences in cost
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per sq.m. are largely the result of inconsistency of standards.

104, This is not to say that some difference may not be the re-
sult of local variation in price levels and costs, although luck of
reliable market information has made the truth in this respect dif-
ficult to ascertain. Such local variations seem most serious in
Greece and Turkey. The Greek team has anaiysed labour and material
costs in five different regions of the country, and using the Athens
area as a datum, have found that real school building costs (for
constant standards) are 5.2% higher in other urban areas, 15.9% higher
in non-urban plains, 35% higher in mountainous areas and 51.9% higher
in the islands. The Turkish team has made a similar analysis rela-
ting to cost per sg.m. in each of the 67 Turkish provinces and has
found coefficients of variation ranging from 0.771 to 1.3'4 (i.e.
variations range from 22.9% telow datum to 31.4% above it}. At the
same time, the Turkish report also includes some interesting meps
showing cost contours or isocost lines drawvn {cr tle “hole of Turkey
{see fig.5).from which the cost of three classroom schools appear to
vary between 645,000 T.L. and 235,000 T.lL., and one-classroom schools
from 40,000 T.L. to 90,000, Thus the range shown on the isccost maps
is inconsistent with the coefficient of cost per sq.m, ihis inccne-
sistency is not explained in the Turkish reporit, but the probability
is that it results from inconsistency in the standards of accomnda-
tion provided.

Cost Recormendations

105%. The close relationship established between costs and standards
confirms the Secretariat's own study (op.cit.Chapter V) and has led the
teams generally to two recommendations: first that standards should te
clearly defined, and secondly, that their own recommended standard
implies a corresponding standard of expenditure per sq.m. to provide
for it. The recommended levels of expenditure per s3.m. are shown

in Table 7. Where regional cost variations are serious the levels
shown would te medofied by the coefficients of variation which have
been established.

106, With this the teams have completed what is in effect a trio

of recommendations which, Lf put into effect, would ensure that value
for money in school building was obtained and that costs were adequate-~
ly controlled. By establishing gross areas and levels of cost per
tq.~. they have been able to recommend a maximum 1imit of expenditure
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appropriate to the school in question; and corresponding to this

they have recommended minimum standards of performance and construc-

tion and minimum totals of educational activity floor area.

107. In principle these recommendations are incontestable.
Nevertheless, warning is needed against applying them too rigorously
or expecting from their application too early or toco much success.
Their quantification is based, as we have seen, on much data that

are less than wholly reliable, coupled with a number of assumptions
which may need modifying with experience. Additionally, their success-
ful application demands a number of changes in current practice.

If schools are to conform with the limits of expenditure and minimum
standards recommended, much closer attention will need to be paid to
details of constructional design and to their cost implications than
is currently the practice and much more data on building costs will
need to be accumulated and their meaning analysed. This is an aspect
of schocl building on which considerable further study is urgently
needed and we shall return to it under the heading of Implementation.

In the meantime, the recommendations would be most prudently regarded
as guide lines, divergence from which can be progressively reduced

as experience is gained,

Costs per Pupil

108. That costs per pupil should vary according to level and

type of education is only to be expected. As we have seen, however,
gross floor area per pupil is variable, even for a single level and
type of education, according to the number of pupils in the school.
Costs per pupil, dependent as they are on gross area, vary similarly
(Table 4). This is of no great concern in contrelling the cost of
individual building projects, but the educational planner or adminis-
trator attempting to forecast the costs of educational expansion is
bound to be inconvenienced for lack of a single representative or
average cost per pupil.

109. The only wholly accurate way to arrive at an average cost
per pupil is to determine how the total number of pupils to be accom-
modated is to be distributed among schools of different pupil capacity
-i.e. how many in 400 pupil schools, how many in 800 pupil schcols,
and so on, for each type and level of education. Unfortunately, at

the stage when global forecasts are required, information of such a
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detailed nature is unlikely to be available.

110. This raises immediately the question of what governs the ca-
pacity of a school. The previous chapter has shown how, in relation
to a given curriculum, full utilisation of teaching space is easier
with certain sizes of schocl and, although there are exceptions, (sece
School Building Resources Chapter II1)there is a general tendency in

favour of the larger school, To regard intensity of use as the sole
criterion for size of school could, however, be wasteful rather than
economic, First there is the fact that the time of teachers needs to
be used as economically as possible, and there is an obvious affinity
between the intensive use of buildings and, so to speak, the intensive
use of tecacher rescurces. Let us assume, for example, that a spe-
cialist teacher of, say, science can carry a load of 24 hours per

week of class teeching - remembering that he has to prepare his ma -
terial, mark exercises and so on. A curriculum load which uses the
science laboratory for 30 hours per week will produce an economical
use of space, but will produce an uneconomical use of science teachers.
Two will be needed, be capable of carrying a 48 hours load between
them, yet will be required to carry a load of 30 hours cnly. Here

it is impossible to do more than draw attention to the question.

The teams have not solved it, although the Greek team has examined

it and has tentatively indicated the possibility of having itinerant
teachers. Thus a further topic for future study is the compatability

between the intensive use of building resources with that of teacher

resources.
111, Then secondly, whichever of these two considerations proves
decisive, waste will occur if the resulting capacity of a school is
greater than its recruitment area can fill. Here again is a question
which no team has been able to give adequate attention: what are the
factors governing extent of recruitmant area and what school popula-

tion will that area support? The question is clearly closely dependent

on demographic studies made in the light of urbanisation trends, and
needs 1o take account of pedestrian or vehicular communication within
an area as well as of population or housing densities,

1%, The trend towards ur. nisation, coupled with the inability
of small villages to provide sufficient pupils to cccupy a single
full-time teacher, not to mention the number of teachers needed to

cover specialised subjects, poses enormous problems for the DEEB
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countries. The question frequently arises of providing some form of
central facility serving separate settlements, a question which like-
wise involves problems of location. Appendix III of the Turkish re-
port is an attempt to establish the criteria governing location and
to devise a mathematical model for handling them.
113. The problem of school size and therefore costs per pupil is
thus one which, perhaps unexpectedly, brings architectural planning,
educational planning and geographical planning into a common focus;
and it is one which demands for its solution the closest links be-
tween decision-makers in each of these three fields. The full sig-
nificance of this was not realised until near the end of the project.
For this reason any figure which is used to represent the average
cost per pupil in any particular sector of education is bound to rest
on a number of assumptions, all of which will need vigorous testing
and possible revision in the light of subsequent experience.
114, In implementing a school tuilding expansion programme, this
element of uncertainty ebout average costs per pupil need not be as
serious as might be supposed. The project has clearly shown that if
costs per pupil are subject to a wide range of variables, these
variables represent, in effect, options among which policy-makers may
choose. In ascending order of importénce these options concern :
{i) Stanrards of construction and performance;
(ii) Standards of area for different educational
activities;
(1ii) Size of class appropriate to different
activities;
(iv) Degree to which accomodation is specialised
or capable of dual or multiple use;
(v) Range of curriculum choices;
fvi) Numbers enrolled in school;
(vii} Length of school day and consequent school
organisation;
(viii) Work/vacation pattern of the academic year.
If, in practice, costs are found to vary from their expected level,
it would appear that the output from a given level of investment can
still be maintained by slight adjustments between options.

115, Table 8 gives the best estimate _>ssible of average costs per
pupil for each country and for each section of education so far stud-
ied. The assumptions made in arriving at the estimate are given in
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the notes accompanying the Table. Table 9 compares the recommended
cost levels with existing ones.

Cost Index.

116, A final important factor for the control of costs is the
establishment of a satisfactory and reliable index for the objective
measurement of changes in price level, Teams have had resort to
various mechanisms of this kind in analysing school building costs
incurred over an extenced period of time, but none has been wholly
satisfactory. Existing indi »s have several shortcomings.

Some are for materials only - others for wages only. Where they take
account of materials and wages together the labour/material mix is
usually related to housing and is not necessarily appropriate for
schools., Finally while reflecting market changes in labour and
material prices, the indices ignore the supply/demand effect in bid
levels. Of existing index systems the teams have found most worthy
of study the Spanish method described in School Building Resources
Chapter VIII Appendix although this does not remedy the last-named
defect. Thus the establishment of reliable bid ievel indices remains

a subject needing early attention for the proper control of school

building costs.

B, Total Costs
Number of School Places Needed
M17. Having determined the cost per pupil, the next question is

how many new pupil places are needed? Considering the effort invested
in the educational planning of the M.R.P., the teams might have

been expected to find this answer ready to hand; but in fact the
question proved to be fraught with numerous difficulties, not all of
which are yet resolved.

118, First, a definition: a pupil place is the amount of_ accom-

mcdation needed for each pupil enrolled in a school where the total

number of enrolments is the maximum number of pupils who, without

overcrowding, can follow the curricula of the school.
As chapter 2 has shown, whether all enrolled pupils are present
simultaneously in the school is irrelevant, and for this reason the

area or cost per pupil place will differ widely according to whether
or not any kind of overlapping shifts or system of staggered hours

is practised., Also a pupil place is quite distinct from a place at a
desk or at a workshop bench, the number of which is no indication of
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how many pupils can follow a curriculum in the course of the working
week,

119, Although meaningful definition is impossible with.ut reference
to a maximum number of enrolled pupils, not all schools will invari-
ably have this maximum number on their roll, since the annual number
of births ir a recruitment area seldom accords exactly with adminls—
trative convenience. For the same reason, there may be occasional
years when the number enrolled marginally exceeds the maximum, but
the excess would have to be more than marginal, and continuing rather
than sporadic, before the school could be regarded as overcrowded.
Marginal and occasional excess of numbers can probably be expected to
cancel out marginal and occasional shortfalls.

120. The Greek and Spanish teams excepted, there has been a ten-
dency to regard the required number of new pupil places as equal to
the expected number of new entrants to the educational system.

The real figure, however, is likely to be higher, as will be appre-

ciated when the following factors are taken into account.

(a) Migration and COvercrowding

All countries need new school places simply as the result
of population movement to areas such as new housing developments which
have previously been without shools of any kind or without suitable
schools. Such movement may be occasioned both by drift from rural to
urban areas, (a marked feature of the DEEB countries) and by move-
ment from derelict or decaying areas within urban agglomerations them-
selves. The result will be an irreversible reduction of usable places
in the existing stock of schools, leading to overcrowding of the us-
able places which rermain. Thus new places are needed both to provide
for expected future migration and to relieve overcrowding due to mi-

gration which has already occured.

(b) Sub-standard schools
Some existing schools will probably be seriously and ir-

remediably substandard. Some of these will be included among the
places made irreversibly unusable by emigration. The remainder will
further deplete the real value of the existing stock of schools.

(c) Intensified Use of Existing Stock

The stock of schools remaining after unusable or sub-stin-
dard buildings have been written off will probably contain a range
of accommodation which is out of balance with the curriculum load.
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By suitable adaptation or, where possible extension, the enrolment
capacity of this remaining stock could be considerably increased.

121. The real number of new places required by year t may thus te
represented by the following formula.

N, P, + E_ - N(‘l—nt)+A]
L t[l 150
where Nt= rumber of new places required by year t,
Pl = number of pupils in system at year 1,
E, = number of new recruits to system by year t,

Nl = number of pupil places, as defined above,
existing in year 1.

nt = percentage of Nl expected to be unused (i.e. rendered
redundant by migration) or{and irremediably sub-standard
by year t,
A = additional places made available in existing schools by
improving balance betweer accomodation and curriculum load.
122, Here emerges a wide field of study to which virtually no
attention has so far been paid but which is essential if school
building resources in the DEEB countries are to be effectively
used. First is the need to take stock of existing school resources
and to estimate how many schools will have become irremediably sub-
standard or rendered redundant by migration by a given future year.
Then a survey is needed of those that remain - N; (1 ~_nt) leading
to a decision on what adaptations or additions can be %gge to them
and what extra number of pupil places {A) will then result. Such
a decision will naturally require and take account of careful cost-

benefit analysis. The probability is, however, that the provision of

extra pupili places by this means would be speedier and cheaper than

the equivalent new building, and participating countries can exrect

substantial benefit from according priority to an investigation

on these lines.

Cost of new pupil places needed
123, The total cost of all new places needed is thus the cost of
Nt + the cost of A. For this reason the building costs of educational

expansion as estimated by the teams is no more than an interim estimate,

being based (except in Greece and Spain) on the assumptién that the num-
ber of new places needed would equal the number of new entrants to the
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system. Despite the cushioning possibility of intensifying the

use of existing stock, factors of migration, redundancy and sub-stan-
dard stock suggest that teams have probably under-estimated the
amount of financial resources needed ratner than the reverse. This
being so, the total savings resulting from their recommendations are
likely to be even greater than might be thought. However, accepting
the teams'assumptions as the only estimates yet available, some
examples of the investment required at a given level of education

and the savings likely to accrue from the teams'!recommendations are
shown in Table 10. Continued investigation is likely to produce

even greater economies.

ILimitations on Studv'

124, Taking account of the pioneering nature of their work the
teams could not be expected to cover, within the time limits of the
project, every type and level of education in the national system.
The expectation was that they should examine as much as time per-
mitted and that, having established the validity of their modus
operandi, they would continue to receive support from their author-
ities without further financial contributions from OECD. In
examining the effect of the teams' recommendations on resource
requirements, information is therefore only available in respect of
the particular sector studied. Continued investigation, not only
of those topics already mentioned as meriting fﬁrther investigation
but also of sectors of the system not yet studied, would produce
information on total financial requirements which would be invalu-
able for further investment planning.
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CHAPTER IV: IMPLEMENTATION

The Size of the Problem

125. The bare figures for required new places as given in Table 10 in
no way reveal the magnitude of the ;roblem which the expansion of
school building imposes on most DEEB countries. Leaving aside the fact
that most of the figures represent what is probably an under-estimate,
even the average level of output needed is striking enough; but to
this must be added the fact that in the early years of the decade,
when the programme is still gathering momentum, output will probably
not succeed in reaching the level required, so that it must rise to
well ahove the average in later years if the required expansion is to
be provided on time. This was certainiy the experience of the United
Kingdom which, as is well-known, put considerable effort into its
successful post-war school building programme. Admittedly, economic
difficulties associated with the immediate post-war period were excep-
tionally acute, but probably no more so than those with which the DEER
countries are familiar. As an indication of the acceleration in output
which may be needed, table 11 shows the number of new places which
would be needed each year if the DEEB countries were to achieve the
same rate of output.

126. Obstacles to this acceleration are formidable: shortage of money,
shortage of professional skills, shortage of craft skills, and with
steel and timber - the materials which can do most to offset the effect
of these shortages - either in short supply themselves or prohibiti-
vely expensive for school construction. Not all countries suffer shor-
tages to the same degree, although parts of Greece, Turkey and
Yugoslavia suffer the additional disadvantages of poor or non-existent
road connections. And in every case migration to urban areas means
that school building is most urgently needed in those areas where new
housing and industry compete for whatever resources are available., This
is the background against which the problems of implementation must be
examined, and it clearly leaves no room for waste or dissipation of
resources, either of finance, manpower or materials at any stage in
the implementation programme.
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Educational Policy

127, No significant expansion of schcol constructicn can be in-
telligently planned unless certain basic issues of educational policy
have first been settled. Such a declaration is no doubt trite, yet
a number of teams have been hampered in their work by uncertainty
about the direction educational policy could be =xpected to take.
Here indeed, is something of a dilemma. The same social and economic
demands which prompt the need for school expansion, prompt equally
the reconsideration of educational policies, ~ so that it is unavoid-
able and to be expected that building decisions should ke urgently
needed at the time when new educatiohal policies are still under
discussion. In this respect the DEEB project has revealed an un-
expected role for school building. As the tangible element in ed-
ucational expansion, it has a role as pace-maker. The expansion
cannot take place if the schools are not ready in time, and the
schools will not be ready unless fundamental decisions about them are
taken early enough. Seen in this way, school building inserts a
critical date into the calendar of decision-making, beyond which
further policy discussion will tend increasingly to defeat its primary
objective., If educational expansion in the DEEBR countries is to take
place at the rate which the M.R.P. regarded as desirable and neces-
sary, that critical date has already now been passed.
128. Not all details of educational policy need be -detided by this
critical date, but the following are essential.

(i) What types of school are to be built? This question is
not synonymous with what kind of institutions are to be housed.
To indicate an example without suggesting in any way what course
should be taken, let us imagine on the one hand, a non-~vocational
secondary school oriented primarily towards crafts and technology,
and on the other, a grammar-type secondary school criented towards
university entry. As institutions the two are entirely separate
and distinct, but since much of the accommodation needed for the one
would be equally suitable for the other - and might, indeed, allow its
range of activity to te usefully extended, many advantages could,
conceivally at least, result from the two institutions sharing common
premises. The institutional location of the Portuguese "observation
cycle" is a question of this order. Another is the possibility of
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making provision for special studies in a central building, while
general subjecis requiring less highly qualified teachers or less
expensive equipment are taught in local outposts, In this conneaction,
some prior investigation, based on the curriculum load *“echnique, may
well need to precede the decision which is eventually taken, since

the relative economics of such a proposal would need to be weighed
with the educational, social 2nd political factors.

(ii) What criteria are to govern the extent of recruitment
areas? What i< tie maximum daily Jjourney time from home to school
which is considered tolerable? What is the maximum percentage of
pupils who should have to make a jourrey of maximum duration?

How long should the longest journey te for the remainder? Is special
transport to be provided to bring pupils to school from outlying
areas? These sre guestions ¢f educational policy which i1 is neces-
sary to answer before the extent of recruitment areas and their
rconsequent enrolment figures can be assessed. In Greece and Spain
they ere intimately linked with the réle played by the private sec-
tor in education, due consideration being give: to how far it can
relieve the public sector and to avoiding duplication by the one

of efforts made by the other, The extent to which practical ¢ir-
cumstances allow or prévent consistency in recruitment area policy
throughout a country is, incidenteally, ore indicator of disparities
in educaticonal oprortunity. No team has addressed itself to tnese
questions, but the wvork of all of them unde:rrlines the urgency with
which answers to them are requircda, particularly for the extension
of secondary education which is su widely needed. Th~ tcpic is
another instance of the place of school building in the wider con-
text = by generating questions it is inevitably a generator and focus
of policy.

(1i1) what policies are to be adoptel for intensifying
the utilisation of school premises? Possibilities have bee~ discussed
in Chapter 11,

{iv) What policy is to be adopted for the employment ana
deployment of teachers? The tradition, strong still in several DEEB
countries, that almost every professional person holds two jobs and
arrunges hours of one to suit tha other, vhatever its virtues as
insurance against memploymnent or monotony, certainly appears to any
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one not boundby itas wasteful both of timé and resources. Thisis particu-
larly so vhere sprcialised and expensive school facilities are con-
cerned, since to all other constraints on their full utilisation
must be added the limited availability of certain teachers. In some
countries the number of hours per week which a teacher is obliged or
allowed to teach a class is limited by statute. Presumably the in-
tention is that he should nave sufficient time remaining, not only
to recuperate his energies, but to prepare his work. If so, the in-
tention seems often defeated by dual employment, and there are nume-
rous cases where school tuildings could be much more efficiently
utilised if sucn teachers were required to spend at least as much
time in school each day as the pupils they teach. The deployment, as
distinct from the employment, of teachers is clousely tied with the
enrolment capacity of recruitment areas and with the consequent cur-
riculum load placed on scarce specialised teachers. If the load is
less thaa the tcacher's capacity, is he to spend his remaining time
teaching a subject where his speciality is not needed and where a
less qualified teacher would be equally capable? If this is thought
wasteful, is it feasible that he should teach X days at one shool
and Y at another, or is it better that, togecther with other highly
specialised colleagues, he should remain always at a centre of the
kind mentioned in subv-para. {i)? The answer wiil depead on the
balance of ca :tial costs against the cost of teachers and transport -
another instance where some kind of school building investigation
needs to precede a policy decision which in turn is essential to
3chool building implementation.

(v) Closely linked with the previous question is that of teacher
supply, the consequent pupil/teacher ratio, and depending on the
teacher's weekly class-hours, the average size of class. Without
decisions on this point, standards are impossible to formulate defi=-
nitively, and where such decisions are stiil pending, te..\ recom-
mendations involving class size will need subsequent che .  ing and
possibly revision,

(vi) Finally, but not least important, curriculum policy for
each type of school or for each institution served by a school build-
ing, must bte decided. For an implementation programre to be satis-
factorily outlined, the precise detail of the curriculum need not be
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be determined, and as we have already noted, plans which allowed for
no curriculum adjustment would in any case be ultimately wasteful.
But the broad balance of time to be spent by each grade of pupil
over the binad range of specialities should at least be knuwn.

Location and Priority Planning

129. The work of teams in all countries suggests that somewhat
haphazard criteria are used in determining where new schools are to
be built. One result is that even in countries where many schools
are grossly overcrowded some of the new ones are hardly more than
half filled. In other cases attempts to ensure the most equitable
distribution of available resources has meant that they are dissi-
pated by being spread too widely. And although the MRP has encoura-
ged all countries to look ahead to their future educational needs,
non2 yet seems to have begun the task of translating overall natio-
nal forecasts into local terms. If school building resources are to
be used as effectively a3 possib” . ‘there is little doubt that deve-
lopment plans are needed to determine the location of each schcol to
be built under the erpansion programme and, since all ¢an rot be
built at once, to settle which shall be given priority.

130. A notable step in this direction has been taken in Spain,where,
the team reports, "the Direccion Ger sral de Ensenanza Media (Gram-
mar Schools) has undertaken a vast and detailed study at the natio-
nal level with the object of collecting all the information required
in the programming of the investments foreseen in the fraemework of
the second two-year period of the prasent and eventual Yational
Bconomic and Social Development Plans. This is an extremely complete,
province by province, study of requirements, in which d:ie considera-
tion is given to natural regiuns, geographical zones, transportation
facilities, populat.on and economic, educational and social condi-
tions. In our opinion the only drawback of this study §s that it
should have been restricted to Genesal Secondary Education and there-
fore dces not cover secotdary education as a whole, nor, for that
matter, any other educational level."

1)1. The preparation of development plans either nationally or
regionally is an urgent need in all countries. Such plans will need
to take as a starting point the existing stock of .chools and their
potential contribution to the tctal number of pupil places required.
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(A notable feature of the work carried out by the Turkish team is an
educational atlas of their country showing the existing situation for
each of the 67 provinces.) Based on forecasts of population movement
resulting from expected developments in agriculture, industry, trans-
port and housing, the plans will need to delineate recruitment areas
consistent with educational policy. In this way school building beco-
mes the tangible link between education, general economic development
and territorial planning.

Staged Developments
132, A further aspect of development plans is that they need to

aticipate the likely rate of growth of the school population in each
recruitment area, so that schools can be built in stage3 and in step
with (or rather Jjust in advance of) population growth rather than
remaining only partly filled over a long period of years. The Spanish
report observes:

"We believe that in educational planning due consideration
should be given to the possibility of erecting extendible
or growing buildings. If population data are dependable
they will by themselves provide the growth indices of the
student population of each establishment. On the basis of
these indices and with an end to meeting the short-term
needs of a larger number of municipalities, it would be, in
our opinion, more advisable to build a larger number of
smaller educational establishments, which may eventually
te enlarged, than to erect bigger establishments, with
a view to long-term dermand in a smaller number of catch=-
ment areas.

The application of this criterion permits architects to
design buildings with due consideration to eventual en-
largenants. The only requirement is that the ultimate
building should be shown at the rough sketch plan stage,
as well as the eventual construction stages foreseen by
planners with due regard to the directives of educators.™
A repoirt from the Slovenia Republic Secretariat fer
Education sayst
"A serious economic feature which has nuvt been taken into consi-
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deration so far is building in stages. Usually the investor,
fearing that the newly-built school will scon become too snmall,
builds an over-dimensioned school building. This burdens th:

commurity to a substantial extent with a too high initial capital

investment and with a too high subsequent maintenance cost
(which is not necessary at all in the initial phase).
Jwing to this one of the basic criteria for organised building

has been flexibility in school designing, so that the grouping,

form and stiucture of the difrerent parts may permit addition

at will of the subsequently necessary accommodation without any

essential increase in cost and without any disturbances in
function., This permits the solution of mumentary problems

with a lower initial investment and the later adaptation of the

building to the new needs."

Suitable techniques for building scncols in stages deserve
attention in all countries. In this connection it should be noted
that in the early stages some accommodation will usuaily have to be
provided which, being indivisible, will inevitably be underloaded
until subsequent stages are complete. Thus the cost per pupil accom-
modated will be higher than average in earlier stages, although, as
the Spantish report points out, places in a half-filled school would
cost twice as much; and in any case the average is restored by cor-
respondingly lower costs per pupil in later stages.

Co~ordination of Interests
133, For various political or historical reasons, responsability

for school builaing may be shared among a number of institutions or
interests whose efforts it will be desirable to co-ordinate in pre-
paring rlans for location and priority in school building. In Spain,
for example, educational policy is based on the expectation that one
third of the new places required will be provided by the private
sector. The efticient use of resources may not always be the consi-
deration which over-rides all others; nevertheless its importance
certainly suggests the nced for some measure of co-ordination bet=
ween the two sectors if one is not to duplicate the effort of the

other. Greece, too, is a country where the private sector contributes

substantially to the provision of school facilities. Recommendations
in this respec¢t lie outaide the terms of reference of the teams, but
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their wori reveals the need for some consideration of the topic.
134, ‘fugoslavia provides an example of another order in that
responsibility for elementary education is wholly and ex:lusively
the responsibility of the smallest unit of government, the commune
or municipality, ano is subject to no central direction at either
Republicari or Federal level., Any co-ordination of these local
a.thorities can therefore only be on a voluntary basis. The Sec-
retariat for Bducation & Culture of each republic nevertieless acts
as a channel through which co-ordination may be effected, and since
the team tegan its work great progress has been made towards it.
Sce also para.i47 below).
135, Alternatively, co-ordination may be needed between two or
more departments of government, In Portugal the DEEB team itself
consisting as it has done of Architects and engineers from the
Ministry of Public Works and educationists and administrators from
the Ministry of Bducation, has marked a further step forward in
co-operation between two ministries where co-operation was already
well-estabiished. The Turkish recommendations include a proposal
for "a pernanent body to direct and/or co-ordinate all activities
related to school construction, responsibility for which is divided
between the Ministries of BEducation and Public Works, their provin=-
cial directorates, and the provincial governors. The Spanish report
proposes that a single unit should assume responsibility for school
building which at the moment is shared by several Directorates of the
Ministry of National BEducation, 1In Greece r2sponsibility has for
some time tee. concentrated in the one Organisation for the con=-
Struction of schools.

Financing

136. The teams were not expected to suggest how the finances
needed for school building should be raised. Nevertheless assuming
that most of the finance will have to be borrowed, it may perhaps

be informative to examine the current ¢ost which represents repayment
of a loan at fixed rate of interest over different repayment periods.
In this way it 55 possible to see building costs in relation to cur-
rent costs per pupil,

137, The aspect of financing on which ail teams agree is the
necessity of ensuring that no project is started unless the finance
needed for its completion is assured, since nothing is more wasteful
than having to halt building process until extra finance is obtained.
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The money wbich has already been disbursed remains unproductive in
the meanwhile, and extra expense is incurred by the necessity to
remove labour and plant from the building site and subsequently
bring them back when operations recommence,
138. From this follows first the necessity that the final and total
cost of every project should be accurately estimated before building
work begins. Secondly, with the total amount of finance available
limited over a given period, no more construction should be undertaken
than the finance will cover; and as a consequence each individual
project should be subject to a financial limit representing its due
share of the finance available, and building work should not begin
without the assurance that the building can be completed for an
expenditure inside that limit.
139. An aspect of finance which is neglected in almost every country
is the need to make adequate provision for running the building once
it has ueen completed, and keeping it in good repair. Capital for
building is often provided by a central authority, whereas runring
costs - heating, lighting and repairs -« fall on small and usually
poorer local authorities who arce unable to carry the extra burden
which the new building has imposed upon them. It is of the utmos:
importance that building projects should not be embarked on unless
finance is available, not only to complete and equip the building,
but for properly maintaining it thereafter., The Greek proposals on this
are worth noting!
"It is advisable for each school to have an allowance of petty
cash to finance simple repairs necessitated by everyday wear
and tear. The headmaster could then call in a suitably qualified
technician, for examnple a plumber, carpenter or glazier, or in-
vite estimates from loctal artisans. In the case of more impor-
tant repairs, which would necessitate proper supervision, it
would bte best for each district to have under contract a perma-
nent contractor for repairs and maintenance, who would operate
on the basis of a single unit price schedule irrespective of
the items of work needed at each schotl. This system should be
organised through the local supervisory services, in respect
both of technical guidance and instructions for repair work
and of the formal procedures required,"

"4




14,0, Finally,teams draw attention to the desirability of allocating
finance to individual building projects well in advance of the start
of building operations; and it is, of course, a corollary of pre-
determined limits of expenditure and full cost control that the
amount of allocation should be known before architectural design be-
gins, The amount of time needed by professional personnel on the one
hand, if they are to detail the design of buildings to the extent
needed for cost control, and by contractors on the other hand, if
they are to organise effectively their supplies of material and la-
bour, is too little appreciated; and in most cases a radical change
in financing procedure is needed if sufficient time is to be made
available,

Decision-Making'Mechanisms

t41. Recognition of the foregoing principles has led all teams to
recommend the institution of new decision-making mechanisms, Each

of these mechanisms is naturally closely linked with national ad-
ministrative practices and theref .re a detailed description of any of
them whould be of little general interest. In all cases, however,

as the foregoing paragraphs will have suggested, teams see the need
for a research and development unit to assist educational policy-
makers by exploring the implications of the alternatives open to
them, and to develop new architectural, technical and administrative
solutions to new educational problems as they arise; and for a Pro=-
gramme Planning‘Unit responsible for co-ordinating school building
interests, for preparing and keeping up to date development plans
for school location and priorities, for selecting new pivjects to

be started according to established priorities and the finance avail-
able, and for tnsuring that such finance is properly allocated among
the rrojects concerned, It is self-evident that such units will be
ineffective unless they are directly linked both with each other and
with whatever autiiority or authorities are responsible for the exe-
cution of a building preiramme. Even when such units exist, they too
often work either in isolation or with links that are merely formal.
The ma jor problem fci administration is to ensure that all units are
interdependent one on the other
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Other Rerource Problems

142, Finance is not 1ikely to be the sole constraint in schoc¢l pro-
duction. Bvery country has difficulties over manpower. Generally
speaking, there is an abundance of unskilled labour. In Turkey there
is such an abundance of it that taration incentives are used to en-
courage the use of labour-intensive methods of production. This pro-
duces a curicus paradox. Some districts have no indigenous materials
or components suitable for school building, and as a consequence the
importation of pre-~fabricated components made in another region is
the only practical solution. But pre-fabrication is usually regarded
as essentially factory produced by capital-intensive methods, and the
Turks are therefore faced with the problem of devising a system of
prefabrication produced with as little aid from machines as possible,
The Spanish team draw atiention to a situation typical for all par-
ticipating countries... "Between 1950 and 1965 the percentage of the
working population in the primary sector (Agriculture) decreased

from 48.8% to 33.4% of total working population. This is reflected

in an over-supply of non-skilled labtcur in the construction industry,
which is the economic activity absorbing the greatest proportion of
agricultural unemployment." The Turkish report also, draws attention
to the possibility that the skill situation may be worse than it
appears. "Apart from the quantity, there is also the quality factor.
Due to the shortage of skilled workers, common laboure»s, after work-
ing for tne or two construction seasons as unskilled workers, declare
themselves, and find jobs as, ckilled werkers., In 1963, out of 585,000
registered with the building workers federation, only 28,504 (4.7%)
were graduates of a technical school."

Possibilities for Pre~fabrication

143, NO team has had the time or resources to develop any techno-
logical solution to the problems posed by the shortage of skilled
labour, although some have made a preliminary exploration of the
possibilities offered by prefabrication. They have not found, how=
ver, any virtue2 in that direction which so far hold great promise
for school building, except perhaps for small one or two classroom
schools, where with some modification, the few proprietary systems
available may be applied. .




Working in close liaison with the DBEEB team in Yugoslavia, a team
with similar objectives was set up independently by the Slovenia
Republican Secretariat for Education and Culture under the lead-
ership of Architect MilivoJ Lapuh, Their report to a joint meeting

of Republican Secretariats held in Zagreb in 1965 has already been
quoted in paragraph 132 above, Of prefabrication the report has this
to say ¢ " At the time under consideration there prevailed the opin-
ion, in some administrative bodies, that the solution of the problem
was to he found in complete prefabrication. That is quite natural
owing to strong propaganda based on the prefabricated schools built
in Skopje and a prefabricated school built in Ljubljana (the school
'Miran Jarc'). By comparing the cost of the latter school with the
costs of schools built at the same time by the traditional method,

we were able to ascertain that the prefabricated school 'Miran Jarc'
(which was completed in 7 months) was more expensive by 28%,

That is why we gave up prefabricated building."

144, BExperience in countries outside the DEEB project suggests

that for the successful application of prefabrication to school build-
ing a number of conditions must bte satisried, among which three pre-
dominate. Capital for the recquired plant must obviously be availablej
the difficulty of meeting this condition is the major cbstacle in the
DEEB countries. Secondly, to justify the capital investment, manu-.
facturers must have reasonable confidence not only that demand for
their product is unitikely to fall below a certain minimum, but that
it is likely to be sustained.Present school building policies do not
encourage confidence in either respect, because the volume of invest-
ment in schools is not known far enough ahead, if indeed it is made
fublicly known at all. Thirdly, if the advantages offered by prefabri-
cation are not to be thrown away, components must be delivered and
the craftsmen and labour needed for their assembly must be available
on site precisely when the sequence of erection requires them to be,
In the DEEB countries (as indeed in many others which are indus=
trially more highly develored} too few construction firms are big
enough to possess, or to have any protpect of employing, the manage-
ment skills needed to accomplish this far from easy task. The Spanish
report, for example, states that out of nearly 34,000 construction
firme in Spain 8%,6% employed less than 25 persons,
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145, Ultinately, however, there is little doubt that prefabricated
methods of some kind will be needed for school-building to reach

the desirable level of production, and a search for soluticns appro-
priate to the circumstances of each country should be undertaken at
the earliest possible moment, The most important first step to be
taken is, no doubt, that of creating (and justifying) confidence in
a continuing market which will be sustained always above a certain
minimum level, For this reason great importance attaches to the re-
commendation that the volume of investment to be devoted annually to
school construction should be stated as far as possible in advance.

Shortage of Professional and Sub-professional Skills

146, Not surprisingly, ail participating countries are gravely hand-
icapped by a shortage of architects, engineers and their sub-profes-
sional equivalents, This is why so many of their schools are built

to a uniform or standard plan., All teams draw attention to the weak-~
ness of this practice. Bxcept on perfectly flat sites each school is
bound to depart from the uniform design in respect of the necetsary
underbuilding which, precisely because of the uniformity, may often
be wasteful of money and manpower.,* Secondly, the detaiis of con-
struction specified may demand the use of materials or methods un-
obtainable or unsuitable in the locality where the school is built,
leading either to unavoidable extravagance or else to major modifi=~
cations in situ, which are not only expensive but re~impose on profes-
sional or sub~professionai manpower a wcrk-load no less than that
which the uniform plan was meant to save. Thirdly, since these modi-
fications must be made in situ, the need for them tends to become an-
parent only after bLuilding work has commenced, with consequent dis-
i.i-ion of progress., Fourthly, uniform pians inhibit the introduction
of improvements suggested by experience of schools in use.

* In most of the Netherlands &nd part of Belgium standard plans
are used without difficulty because the terrain is almost invariably
flat and because the &mallness of the ccecuntries and their highly
developed transport systems mean that materials and constructions
methods are no longer localised.
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t47. The teams agree that professional manpower can be better con-
served, not by standard plans, but by adoption of a rang¢ of stan-

dard constructional details and components. The Slovene report al-

ready rfecrred to describes achievements in this direction which are
50 remarkable that they must speak for {hemselves:
"Analyses of cost and time in complete prefabrication disclosed
the following percentages:
‘s foundations and all works below

ground level 20%
2. erection of basic structures 30%
2, erection of final componenis 50%

The greatest savings in time and money may be achieved with the
standardisation of the final ccmponents (facing, carpentry,
partition walls, etc.) Furthermore, it is known that the per-
‘tntage of the finishings on the building amounts to 47% (paint-
irne works alone account for 23%)., On the basis of these assump-
tions, we have adopted (for the organised schoel building action)
the advanced traditional method for foundaticns and basic struc-
tures, the standardisation of industrially manufactured final
cor:onents and the greatest possible reduction of finishings on

the building. This way we have achieved, in comparison with the
“1therto applied traditional method, a cost reduction of 22%
{7rm 110,000 to 85,000 dinars) per sq. m, and reduced the time
of erection to 8 effective months (as appears from the bill of
quantities and from the ccntract with manufacturers). The idea
¢t “omming a central bureau, specialised for the designing of
1 buildings, was abandoned. With the consent of the com-

~. concerned, whose interest and will to Join our efforts

.veganised school building we were able to arouse, we invited
selected deslgning organisations to cocperate with us. The com-
munes then ordered from these organisations the necessary design
drawings, specifications, bills of quantities, etc, The designers
were obliged to keep to the general criteria worked out by our
team, including the standardised final components, the designs
of which were worked out by individual manufacturers in accor=-
dance with our requests and proposals., In the selection of mate-
rial and structure the designers had to consider the techhologi=
cal process of building construction currently applied by the
contractors and the application of locally availatle materials,
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The contra¢t documents had to include, among others, the
schedule of erection and the statement of the contractor
specifying his readiness to deliver the completed schooi build-
ing by the scheduled date."

148, There is little doubt that activity of this kind arart from

its evident intrinsic value, is a necessary initial step on any

road which may eventually be taken towards full prefabrication.

Likewise it will serve as a basis for the bulk purchase of building

materials and components which the teams are also unanimous in ad-

vocating as a means towards furthei economies.

Need for a Decision-Making Continuum

1,9, One major implementation requirement is implicit in the teams!
proposals, the full significance of which seems to have passed unno-
ticed. This is the need for continuity of responsibility for every

constructional detail of a school from the time when the plans for

it are first drawn up to the moment it is completed.
150, Here something must be said of how teams visualise that the cost

¢f individual schools can be kept below the ma..imum proposed. They
believe this can be assured by architects adort.ing the techniques

of expenditure control described in School Building Resources

Chapter XI. These techniques involve the use of twec devices each com-—

plementing the other: an expenditure plan and subsequent cost checks.

The expenditure plan, as its name implies, is a statement of how it
is planned to distribute the total estimated expenditure among the
constituent elements of the building. Cost checks are checks under-
taken in the course of the detailed design to ensure that the esti-
mated cost of the element as designed is in conformity with the expen—
diture plan. If the cost check reveals that it does not so conform
the element concerned has to be re-considered., Proper application
of these techniques demands accurate cost data on which to base the
checks, and until a body of reliable data is built up too much
should not be expected of them. Subject to this proviso, however,
their application ensures, not only that the cost of the school
will fall within the pre-determined 1limit of expenditure, but also
that the full financial commitment needed for completion of the
building is known before the commitment is entered into,
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151, Clearly, under this system, every detail of what has to be
built must be decided beforehand and covered by the expenditure

plan and cost checks. Yet in many instances present practice leaves
important decisions effecting final cost to be taken after construc-
tion has commenced, and taken, furthermore, not by the arcnitects or
engineers responsible for the plans, but by the builder or by some
local supervisor of works, neither of whom has been associated with
the decisions taken earlier. The usual consequence is that the final
cost of the school exceeds,sometimes substantially, the estimate of
the finance needed, sc¢ that the whole investment programme gets out
of control, and in extreme cases building is halted until such time
as the extra finance can be raised.

152. In such cases a change of practice is urgently needed. Where

architects are at present expected to provide only large-scale drawings

and an outline specification, they will need in future to provide

information to the builder in much greater detail. Where at the mo-

ment their resdonsibility ends when building work begins, it should

in future extend to checking that the building is carried out ac-

cording to the pre-deiermined details. This means their fees will
have to be increased to ray fo>» the extra services required, but

the increase will be only a fraction of the overall savings likely
to ensue, not only from improved control of building operations, but
also from the longer—term benefits gained in information fed-back
from production to design. In some cases, one section of a ministry
may have responsability for arclitectural design, another for engi-
neebing services, a third for execution. Here steps will be needed
to ensure that each section is equally cognisant of the expenditure
plan and its significance, and equally responsible when making deci-
sions for checking that it is adhered to. Similar considerations
apply where a central organisation is responsible for design and lo-
cal units for placing and supervising contracts. Here a Greek propo-
sal is again worth noting:

" The implementation of a programme of this magnitude would fail

uniess placed under constant, detailed and diligent supervisicn.

A favourable factor in this respect is the proposed standardi-
sation of building elements and their industrial manufacture,
which would prevent attention being diverted to relatively un-
important details and would thus reduce the time required for
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supervision, The supervision of projects should be organised
on a regional basis by setting up supervisory services in the
various districts and providing them with adequately quali-
fied staff and equipment,"

Training Requirements

153, Such proposals may appear only to place even more work on to
professional manpower which is already overloaded. However, much of
the work required can be entrusted to sub-professional grades who
can be trained comparatively quickly for the task in hand. Their
training should not only acquaint them with expenditure control
techniques but should enable them to distinguish between decisions
or actions which are clearly consistent with pre-de’ermined expendi-
ture plans and those on which a prior cost check is needed, Most
important of all, however, they need to form a 1link in a continuous
chain of responsibility leading directly from (and back to) the
architects who have drawn up the expenditure plan and taken the
major decisions in conformity with at.

International co-operation
154, This review of implementation problems in the DEEB countries

would be incomplete without some reference to the implications of
the project for international co-gperation not only in respect of
countries participating in the project but as it concerns other
countries as well,

155, As with the Mediterranean Regional Project, each country has
found encouragement in seeking appropriate solutions to its own
problems from participating in a project which has revealed those
problems as common, at least in principle, to all participants,
which has consecgiiently stimulated methodological discussion of com-
mon topics, and which has afforded access to expertise available
elsewhere, In addition, it has provided valuable experience of the
role technical assistance can play in effective international co-
operation.

156, Among all the problems still unsolved and even unexplorel in
the DEEB countries, two overtop the rest: shortage of capital

and shortage of skilled professionnal or constructional manpower,
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Tre limited technical assistance provided under this project has
helped the national teams to see more clearly the nature¢e of their
countries' school building problems and the steps needed to solve them,
But much more than this is needed if the necessary steps are tc be ta-
ken and taken quickly enough in a field so vast. In the DEEB countries
it is not so much a question of teaching men hocw to fish as of help~
ing to haul in the nets. Thus, to be effective, technical assis anc~n
must be substantial.

157. Secondly, the work of the teams has combined with the Secre-
tariat's own studies to show beyond doubt that school building is

not primarily a technological problem, but a complex of problems,
which a matching complex of technological, educational and manage-
ment skills are neceded to solve, For technical assistance to be
effective it needs to supply, not one expert here and another there,
but a balanced team of inter-complementary experts integrated into

a similar team of nationals. Furthermore, the nature of the problems
is so emhedded in the matrix of nationsl culture, traditions and
practices that foreigners, however expert they may be in their par-
ticular specialities, can gain little insight and make only a super-
ficial contribution in the course of brief visits, Effective tech-
nical assistance needs to be not only substantial but prolonged.
Professional teams need to work full-time in the country concerned,
for at least a two or three year period, preferably after prelimi=-

nary training to suit them for their task.

158, However, men are no good without money. For this reason early

cunsideration should be given to how financial assistance and tech-

nical assistance can be treated together, so that one supports the

other and both ars rendered more effective. Some form of pilot scheme
directed towards this end would be the best means of consolidating
the results of the DEEB project and building on them foi the
future. Nevertheless, it must be emphasised that the success of such
a scheme would depend on the degree to which the country concerned

| had already set up institutional arrangements of the kind recom-

' mended in the team reports and referred to generally in this chapter.
Establishment of the appropriate mechanisms, especially the mecha-

nisms needed to continue the work started by the DEEB project,

is the most urgent condition to be fulfilled if the school building

neceds of the participating countries are :to be met.
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159, As this report will perhaps have indicated, the problems faced
by the DEIB participants represent only an acute form of problems
which, in principle, are likely to be encountered by any country
expanding and developing its educational system: the basic conflict
between aspirations and resources, the need to consider school pro-
vision and educational policy as inter-dependent, the need for agreed
standards based firmly on current educational practice and adaptable
t¢ educational, social economic and technical change, the need too
ensure the fullest value for expenditure by avoiding wasteful under-
utilisation, the need for cost analysis and control to ensure that
planned expenditure produces the planned return, and the need for
appropriate professional and ianstitutional innovations. Thus the

DEEB project may be seen as, in effect, a prototype for further inter-
national co-operation which could usefully extend beyond the confines
of the participating countries and prove of benefit to other areas

of the world as well,
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CHAPTER V: SUMMARY

Origins

160. The project originated from an awareness, created by the Medi-
terranean Regional Project and by the International fchool Building
Conference of 1962, that the speed and effectiveness of educational

expansion in M.R.P. countries would be largely depencent on the

development of suitable and economic school building facilities.

(paras. 1 to 3)

Objectives

161. The objective: of the project, broadly speaking, have been to
seek satisfactory solutions to the financial, functional,technolog-

ical and administrative problems raised by school building in the

light of the effective and economic implementation of the national
school building expansion requirements.(paras. 4 to 7).

National Teams

162. For the implementation of the project, the Organisation spon-
sored the formation of teams, consisting solely of nationals of the

countries participating, Greece, Spain, Portugal, Turkey and Yugo-
slavia. {paras.9 to 12). The duration of the project was limited
to two years. (paras. 13 to 15).

Working Methods

163. An essential feature of the project was that suitable working
methods had to be developed by the teams in consultation with

OECD advisers as the project progressed. Thus the project has

had value a field 1aborat6ry, generating research and testing hy-
potheses., {paras. 17 to 20). As a result teams have had to develop
new skills, new attitudes and new habits of mind both :n themselves
and in others with whom the project brought them in contact.,
(paras. 21 to 24).

Range of Studies

164. With the resources of time and manpower available teams were
unable to cover all aspects of school building. Higher =ducation was
specifically excluded and below the level of university entry teams
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concentrated almost entirely on general education, the Greek, Portu-

guese and Turkish teams on both primary and secondary, the Spinish

team on secondary only, and the Yugoslav team on_elementary schools.
{paras. 25 to 30).
Nt the least striking feature of the project is the light it has

cast on educational conditions as a whole, (paras. 31 to 33).

Standards

165. All teams recognise that no building is viable as a school
unless it provides sufficient space, warmth, lighting, ventilation,
furniture and equipment to enable teachers and pupils properly to
perform their tasks. They have found in each of their countries
that there are wide disparities in the standard of working condi-—

tions which are actually provided, especially in the amount of floor

area usable for educational activity, and even more in the amounts
of gross floor area within which educational activity area is con-
tained, These disparities reflect unsatisfactory control over re-

source utilisation., {paras. 36 to 43).
166. The teams have accordingly made recommendations as to the minimum

standards of floor area etc. which can be deemed to provide accept-

able working conditions for different types and level of educational

activity. Asa corollary they have made similar recommendations as to
the site areas required.’/paras.44 to 61),

167, The minimum floor area recommended for each type, level and

size of school {size being reckoned in terms of the maximum number

of pupils enrolled) is based on the number of teaching rooms required
and on the area which each room needs to be to allow a class of the
usual size to perform the activity for which the room is intended.
(paras. 49 to 56).

168. Study of educational requirements shows that in many cases the
floor area of existing rooms needs to be increased; but a methodology
developed and applied in the course of the project has shown that the
number of rooms needed for a school of stated capacity is lower than
is normally provided. As a result the teams have shown how improved

working conditions may be obtained with reduced overall provision of

floor area.(paras, 57 to 61).
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169, The studies vf standards demonstrate that they can not te con-
sidered in isolation from educational policy. Conversely, wien edu-
cational policy is seen in the 1light of its effect on school build-

ing, strong grounds may emerge for recousidering or modifying it.
(paras. 62 to 70).

170. Partly because of limited time, partly because prior policy
decisions are awaited in certain sectors, the teams have not been
able to cover the whcle range of institutions within the educational
system of their countries, and they have been obliged to leave many
avenues of induiry unexplored. These include possiblities for the

dual or multiple use of specialised teaching rooms, {paras. 77 to 79)
and the intensified utilisation of school premises. (paras. 73 to 76,
80 to 81).

171, From the study of standards a number of new methodological ap-

proaches have emerged. One of these concerns the possibibility of over-
lapping shifts in the course of an extended school day. Adoption of
this device could not only result in considerable economies but also
ease difficulties arising from migration from rural to urban local-
ities, (paras. 73 to 76). But the study has also revealed the need

for further methodological refinement. This is likely to be of in-
terest and va.ue to countries which have not themselves participated

in the project, both in the prospects it holds of economies from

intensive utilisation and because of the attention it demands to the
implications of educational innovation. (paras. 82 to 87),

Costs

172. All teams have shown that the working conditions represented by
the minima recommended can be obtained at costs proportionally well

below those at present incurred. This can be done by :

a) reducing the number of teaching rooms provided for a given
curriculum and number of enrolled pupils (paras. 57 to 61).

b} reducing the amount of ancillary floor area provided for
activities serving no real educational purpose,
(paras. 97 to 99).

c) employing techniques of expenditure planning based on ana-
lysed constuctional costs. {paras. 101 to 104).
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173+ In the light of the foregoing, teams have, in most cases recom-
mended the maximum limits of expenditure which they believe need

not be exceeded in providing minimum working conditions appropr.ate
to the type of school in question. (paras. 105 to 107).

174. The application of such limits of expenditure is rendered possi~
ble by the definition of the standards to be met. Wide variations in
cost which have hitherto been attributed to differences in market
conditions have been shown to be more the result of disparity in
standards. (paras. 100 to 104). But the limitation of expenditure
demands changes of practice which are dealt with below under the
heading of Implementation.

475. Limitation in expenditure on each project places heavy respons=-
bility on the architects of schools. This can only be properly dis-
charged if adequate cost accounting procedures are introduced, (paras.
90 to 94) and these need to be accompanied by a reliable index of
building or tender costs.

176, Costs per pupil vary, not only according to type of institution

but according to enrolment capacity, and this in turn depends on the
potential of the recruitment area which a school can be expected or
planned to serve. This is a topic on which further study is needed.
It brings architectural, educational, and geographical planning into

a common focus, {paras. 108 to 112),

177, Costs per pupil have also been shown to vary accordlng to the
standard of working conditions provided, the accepted size of class,
the extent to which items of accommodation are specialised or capable
of multiple use, the range of curriculum choice, the length of school
day and consequent school organisation, and the work or vacation
pattern of the academic year. These parameters constitute a range of
options among which policy-makers may choose in determining the
balance between the desirable and the practical. (para. 114).

178. Total costs depend on the average cost per pupil and on the
number of new pupil places to be provided. In all DEEB countries
further calculation is needed to estimate the latter figure. So far,
only the number of new entrants to the educational system seems to
have been taken into account; but consideration is also needed of the
effect of population movement, overcrowded and sub-standard premises,
and the extra contribution obtainable from intensified use of the
existing stock of schools. (paras. 117 to 122)
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179. Present calculations of total costs should therefore be regarded
as interim and are likely to prove an under-estimate; but even on
presert predictions, the savings which could accrue from acceptan.e
of the teams' recommendations are likely to be dramatic. {para.123).

Implemcntation

180. In all countries a sharp acceleration is needed in school build-
ing production, but the cbstacles to it, besides difficulties of
finance,include shortages of professional manpower and craft skill.
(paras. 125 to 126). Technical assistance from other countries,
coupled with additional capital, is a continuing need in most cases.
(para 156).

181. Chaneces are needed in existing professional practices to ensure
continuity of professional responsibility from the time a school is
planned to the moment of its completion, and to ensure full control
over expenditure in respect of all constructional details., These

changes may require new organisational mechanisms accompanied by
suitable training of professional and sub-professiovnal personnel,
(paras. 149 to 153).

182. There is a sharp inter-action between school building and educa-
tionzl policy. Especially important are questions concerning the

type of school to be provided in each case, the criteria governing
recruitment area, the means to be adopted for intensifying utilisa-
tion, the employment and deployment of teachers, pupil/teacher

ratio, and curriculum policy. (paras. 127 and 128).

183. In many countries decisions on educational policy questions

of this kind are now required with extreme urgency if school build~
ing is not to suffer damaging delays. (para. 128).

184, The preparation of location and priority plans is a further
urgent requirement, showing where schools of each type are needed,
what recruitment area they are to serve and the order in which they
are to be constructed. In preparing them, account is needed of how many

usable places are available in existing schools assuming intensifi-~
cation of use that may be possible as the result of adaption or
extension. (paras. 120, and 129 to 131).

185. In determining the number and size of projects.to be undertaken
over a given period the most important criterion is that no project

should be started unless the finance needed for its completion, fur-

pishing, equipment and subsequent maintenance is assured. (paras.
136 to 140).
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186. To avoid under-use in the early life of a school ind to ensurc
that resources are deployed where they are most urgently needed con-
sideration should be given to coastruction in instalments of a s'ze

suitable for the immediate recruitment needs. {para. 132}.
187. Conservation of skilled manpower leads many countries to use
repeat or standard plans for individual building projects, but the

benefits resulting are largely illusory. A preferable device is the
adoption of standard constiructional details and components, and

striking financial economies are also reported where this device

has been used, (para. 147).

188, A promise for further economies lies in the use of standard
components if arrangements are made for their bulk purchase. (para.148).

189. The prefabrication of schools is, in most cases, a requirement

whose urgency can be foreseen but which is not yet paramount. In the
meantime, steps should be taken to provide the conditions in which
prefabrication can flourish and in which manufacturers can have con-
fidence in a continuing market demand of sufficient size. (paras.143
to 145).,

190. Recommendations of national teams have not been able to cover
the whole field of investigation with the time and resouirces avail-
able and need therefore to be treated as interim recommendations.

There is an established need for further research and development

which will concentrate primarily on increased production {(para.125),

on intensive utilisation (paras. 71 to 81) and the needs of educa-

tional innovation (paras. B4 to 87) and on the improvement of re-

source allocation and use resulting effectively in cost reductions.

Much of the research and development needed is of equal interest to
countries which have not so far participated in the project. This
suggests scope for further international co-operation, (paras, 86
and 159).

-191. The project confirms that the research and development needed
is not primarily of a technological nature, but a complex requiring
an inter-disciplinary approach of co-ordinated technological, edu-
cational and managements skills. (paras. 9 to 12). The continued

operation of an inter-~disciplinary team, strengthened where neces-

sary, is essential to the rapid and economic implementation of future

school buildiag in all participating countries,
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192, In addition DEEB countries require large-scale technical assis-
tance, but to be effective, this needs to be provided in the form

of co-ordinated inter-disciplinary professional personnel, trained
for the task and integrated with national teams. (paras. 156 to 158).
193, In all team reports frequent reference i: made to the need for
co-ordination of school building activity, {(i.e.) co-ordination of
responsible central or local authorities, co-ordination of public

and private sectors, of requirements and provisions made to meet

them, and co-ordination between design and production, (paras 133 to
135), They emphasise equally the need for location and priority plan-
ning and for systematic advance resource allocation to individual
projects, (paras. 129 to 131 and 140). Suitable institutional arrange-
ments, especially for the continuation of research and development,

are an urgent and essential pre-requisite of performing these tasks.
The success of future technical co-operation will depend on the ex-

tent to which such arrangements have been made. (para. 158).
194, The problems encountered in the course of the project are
simply an acute form of those common to all countries expanding and

developing their educational systems. Thus the DEEB project may
be seen as a prototype for extending cc-operation in school building
topics to a wider international field. (para. 159).
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STATISTICAL ANN E X

Table 1({a)

Area Analyses of typical existing schools

GREECE
Teaching area ) Total area Teaching
SQ.m, 5Q.Mm. area as
rer pupil rer pupil percentage
of total
Primary schools
SChOOl (a) L} LI Y T B ¢ . 1-9 7.6 25%
(b + ¢« v ¢« ¢ ¢« ¢ o 1.9 6.0 32%
(C) « s 6 8 e 8 s o @ 1.: 301 '02%
(d) ¢ 1 e s 8 1 e e o 1.7 300 57%
Secondary schools
School (a) ¢ & & o s e & 8 ® 2.1 8.4 25%
(b, . . L[] . L[] L[] L[] . L[] ‘. LCB 33%
Table 1{b)
Ares analyses of typical existing schools
PORTUGAL
Teaching area| Total ar:a Teaching
£q.me SQqeMe area as
rer pupil per pupil rercentage
of total
Primary schocls
School (a) . « e 0 » . » . . 1031 '4.87 27;
(D) « « ¢ o v o v o s 1.28 3.54 6%
(C) [} L} L] L} . o L] L L] 1.25 2!83 h‘%
Liceus
School (8) PR R T T T T T Y 1,61 4,98 32%
(b) e ¢ 3 2 & ¢ » & 9 2.09 5-32 39’
e} « v v v v 0 0 v 2.10 5.9 43%
(A) « ¢ v v 0 o o v s 2.27 3.85 61%
,;!Z/ - 96




l1¢o) cont’{

Greece

$q. m. per pupil
2

AT A 1 A 130 et

o
RS

H
3

Portugal 1 contd

$q. m, per pupil
-

[] Other creos "

Teaching oreo o

Primary Schoals Licess

(o}

(b) (e} (o) (b} (e} (d)

~



Table 1{c)

Area analyses of typical existing schools

SPAIN
Teaching area| Total area| Teaching
Sq.m. Sq.m. area as
per pupil per pupil {percentage
of total
Institutos de Enseflanza Media
School (a)n I T R T T ) 1.86 Loh6 hz*
(B)e o ¢ o o v v v v s 1.88 3.85 49%
(C)n R T T Y S S T S 3.95 7.21 55%
Institutos Laborales
School (a)c a8 8 8 e v e 0 a 7.89 19.10 L1%
(b)o [ 2 D D R D N T B ) 3'89 8'58 LS*
(C)l ® 0 6 ¢ 8 s s e & hc56 7.50 6‘%
Table 1(4)

Area analyses of typical existing schools

TURKBY
Teaching area | Total area| Teaching
SqQeMa SQeMs area as
per pup.l per pupil |percentage
of total
Rural primary schools
School (a)t IR R S S S T S S } 1.10 2050 kk%
(b). L ] [ ] L ] [ ] [ ] [ ] L[] . L ] 1.10 2.2' 50’
(C)o L ] . L ] L] L[] [ ] [ ] . L ] 1‘10 2.02 5&’
Urban primary 8chools
School (a)l ¢ & & o o o s & 1.48 4.00 37’
(b)l ¢ & o & ¢ o & e 'oss 3'50 %6%
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Table 1{e)

Area analysis of typical existing schools

YUGOSLAVIA
Teaching area Total area Teaching
Sq.Mm. SQem, area as
per pupil per pupil percentage
of total
LPrimary schools
Schools (a) « o & e @ 2.50 8,79 28%
{(b) v v ¢ s 3.60 11.85 30%
(C) e o & 0 0 1!?7 3098 l‘l‘%
1te) cont d
Yugosiavia
$3. m. per pupil
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Table 2(a)

Teaching spaces - recommended minimum areas

GREECE
(sq.m. per pupil)
Primary Secondary classes of
classes of LO 20 40
General classrooms
(a) Junior « ¢« ¢ ¢ ¢ ¢ e 0 0 1.5
(b) Senifor o o 4+ o b e v e V.6
Foreign languages " s s 8 e e s 145 1.6
Science rooms/laboratories .« o 2125 2.0
Arts & crafts
{a) Domestic science « o« « & & 2.3
(b) Workshops L S S S S T S 2.4
Drawing « ¢ o o + 4 ¢ o o v o @ 2425
MUSEC o o ¢ o 6 5 © o 6 s v s s 1-63
Gymnasium e o ® 6 ¢ & 8 e 8 @ lots("‘, ("‘)

(+) Where numbers warrant it, a multipurpose hall is recommended on
a scale of 0.6 3q.m. per pupil on roll,
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Table 2(b)

Teaching spaces - Recommended minimum areas

PORTUGAL

{ Sq.m. per pupil)

Classes of
18/20 | 21/25 | 26/32 | 32/36 40

Ceneral classrooms

(a) JUnior « + 4+ v e s 8 6w e o 0.5

(b) Senfor « v 4 4 4 s s 4 b e e 1.9 1.8 Y7 1.6
Foreign languages . « + + o & o+ o 1.9 1.8 1.7 W6
Science rooms/laboratories . . . . 2.0 1.9 1.8 1.7
Arts & crafts

(8) Domestic science « « + « .+ . 3.8 3.7 306 3.5

(b) Workshops [ T Y T S S S S 3.5 3.4 3.2 3.1
Dr‘awing . . L] . L] . LI LI LI} 205 20‘0 203 2O2
Music [ Y Y S R S ST S S S 1.9 1.8 1.7
Gymnasium . . . L T R S S S S 5.5
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Table 2(c)

‘eaching spaces - recommended minimum areas

SPAIN
($q.m. per pupil)
Classes of
10 20 25 30 L0 80
General classrooms
(a) Junior. « « « + « & o &
(b) Senior, « « v v 4 4 v 4 (A 1ol
Foreign languages . + « o« + « o 2,0
Science rooms/laboratories. ., . 2.0
Arts and crafts
(a) Domestic science:. « « .« . 2.0
(b) Workshops + + « « + « « + | 3.5 3.0 2.8 2.6
Dl‘awing 4 L[] L ] [ ] | ] | ] | ] L] [ ] L] | ] | ] 2!5
Music I I I )
Gymnasium I T T T R Y Y J T TS 2-0(*)

(*) For gymnasium purposes alone, 2 sq. m. per pupil is recommended,
but where circumstances warrant, a dual purpose gymnasium/hall
of 200 sq.m. is recommended.

Table 2(d)
Teaching spaces - Recommended minimum areas
TURKBY
($q.m. per pupil)
class of 40
General classrooms
(a) Primary schools 1)

Notes!: The DEEB team in Turkey has ohly proposed standards of area
for primary schools so far. It envisages that further studies will
rake it possible to formulate the standards of area for other stages
cf education. It suggests that the minimum be extended to 1.2 sq.m.
per pupil (the maximum standard) f>r urban primary schools where
overcrowding is more important.
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Q S)S)




Table 2(e)

Teaching spaces - recommended minimum are:s

Iy
-

YUGOSLAVIA

{ Sq.m. per pupil)

——— e o

Classes of

b e o

18 36

e

General classrooms

(a) JUNIOr & & 4 4 vt 4 s h e e e x e 1.7
{(b) senfor « « o« o« o s & 8 ¢ 4 & 0 0 s o4 e 15
Foreign languages « o« ¢ o« ¢« o o ¢ s ¢« & « tal
Science rooms/laboratories + ¢« « 4 4 4+ o 1.86

Arts & crafts

{(a) Domestic Science + + o+ o+ « ¢ o o o o

\ar aa
-
3% RN )

(b) workshops [ T T R R R T T T T S S S |
Drawing P I I R T R T T T T T S S S
Music O 6 6 8 & 8 & e & & s 8 8 & s s @

Gymnasium ¢ 6 6 & 6 & 6 6 & 6 st 6 2 0 s e 8 8

Laboratory/Horkshop

{(a) used for 5cience « v o ¢ « o ¢« 4 o0 0 e 2.3
(b) used for technical education . . . . . L.6
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Table 4(a)

Recommended minimum and maximum areas and consequent costs per pupil

GREECE
Minimum National Cost
No. of pupils teaching area gross area per pupil
per pupil per pupil drachmae
sq.m sq.m
Primary schools
20 v 4 4 0 s e e e e e 2.35 3.93 9,194
360 & v v 0 0 e e e s 2.30 3.90 9,079
480 v v v v e h e e e 2.37 3.82 8,816
Secondary schools
(Gymnasia)
120 & 6 v 4 ¢ o s 0 4 1.88 3.57 8,733
240 « 4 ¢ v v e 0 e e 2.98 5.40 12,665
360 ¢« 4 ¢ 0 v 4w e e 2.34 L.16 9,592
LBO o v v v 4 s e e e e 2.91 L,85 11,159
720 ¢ 4 ¢« ¢« o 4 4 e o @ 2.43 3.95 8,914

Notes: Greece has analysed curricula and timetables and applied the
proposed standards of area to prepare schedules of accommcdation for
various sizes of school. A typical selection of these is given above.
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Table 4(b)

Recommended minimum and maximum areas and conseqguent costs per pupil .

PORTUGAL
Minimum | National
] teaching | gross
No. of pupils area per | area per| Cost Cost place
pupil pupil per pupil | adjustment
sq.m sq.m escudos
Primary schools
160 & v ¢ « o 4 & 2.0 3.45 3,450 +5
R0 + o o 0 e e e 2.0 3.40 3,400 0
320 ¢ & % & s & e e 2-0 3:30 3)330 -5
4OO v v & ¢« s ¢ o W 2.0 3.28 3,280 -10
LBO .+ ¢ ¢ 4 e e s 2. 3.23 3,230 ~20

3

Notes: Analysis of the needs of schools of different sizes shows that no

single area per pupil or cost per pupil is universally valid.
Portugal recommends a system of "equivalent places" (see "School
Building Resources and their Effective use', Chapter 3.), and this
makes it possible to use a standerd figure of 3,400 escudos per equiv-

alent place for primary schools ¢f different sizes.

have been established for "observation cycle" schools.
The final column "cost place adjustment" shows how the number of
equivalent places is calculated fon a school of a given. size. For
example a primary school for 400 pupils would h»e entitled to 400 -10
i.e. 390 equivalent places at the standard rate of 3,400 escudos per
equivalent place.

~ 110 -
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Table 4(c)

Recommended minimum and maximum areas and consequent costs per pup:'

SPAIN
Minimum Maximum
teaching total
No. of pupils area area Cost
per pupil per pupil per pupil
sq.m sQ.m pesetas
Secciones Delegadas
L’oo . . . L] . . . . . . . 2‘0 ‘{.0 12,600
6{"0 L . L L] L . . . . . . 1‘67 3‘1 10,000
Institutos de
Ensenanza Media
6{“0 1 2 L] . . L L] . . . . . 2‘3 L.z 13,200
1,000 L] L] . . L] L] . . . . . 200 3‘6 11,300
Institutos Labnrales
480 (no workshops) .« + . 1.7 3.5 10,500
480 (workshops) « « « + & 2.6 4.8 15,200

Notes: Spain has analysed the minimum teaching area required in
schools of different sizes and types, used this minimum to establish

a maxirmum total area for each category, and then applied a standard
rate per sq.m to establish the cost limit for each project. As a re-
sult the cost per pupil varies not only with the type of establishment,
but also with its size,

O
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Table 4(d)

Recommended minimum and maximum zreas and consequent costs per pupil

TURKEY
Minimum
teaching National
No. of pupils area penr gross avea Cost
pupil per pupil per pupil
sqem sq.m T.Lire
Rural primary schools
Type I : L’O L] . * . L] 1010 1090 1120
BO o v o 4 s 1.10 1.56 990
120 L ] . . . . 1.10 }.1*5 91*8
Type II ¢ 120 & v o o 1.10 1.93 1125
Type III: 40 o« + o o o 1,10 2,03 1197
80 « v o 4 s 1.10 1e7h 1057
120 & 4 o 4 1.10 1.68 1030
Urban primary schools
Type I ¢ 200 « o+ + + 1.48 2.87 800
LOO & & 5 o » 1.55 2.73 757
Type ITI ¢ 200 & & o o 1.48 ' 2-83 791
LOO & v v o 1455 2.68 748
Notes : The minimum teaching areas and the national gross areas shown

for Turkey are taken fror the DEEB teams tentative designs. These are
not primarily intended for implementation; their purpose is to show the
applicability of the area standards proposed and the amount of economy
that can be achieved in btoth areas and cost.
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Table 4(e)

Recommended minimum and maximum areas and consequent costs p2r pupil

YUGOSLAVIA
Minimum )
compulsory Ma x imum Cost
Grades Senior No. of area per gross area per pupil
I - 1V grades pupils pupil per pupil thousand
sq.m sq.m dinars
4 + 0 144 2.6 3.6 353
4 + 4 288 34 4.88 4,88
4 + 8 432 3.4 5.26 526
4 + 12 576 3.6 5.22 522
8 + 12 720 3.5 4.87 487
12 + 12 864 3.3 L.55 455
Notes : Grades I -~ IV are for ages 7 to 10 inclusive. Senior graaes

are for ages 11 to 14 and require specialised teaching facilities in

O

addition to genesal classrooms.

Yugoslavia has analysed the requiremecnts of different sizes
and types of schools. The six examples quoted above have been chosen
as typical from the wide range of sizes analysed. Such analyses are
used to establish the minimum area of net compulsory spaces for each
size and type of school. This is used to reach a maximum gross area
for each size and type of school; and to the maximum gross area a
uniform rate per sq.m is applied to reach the standardised cost.

The minimum conpulsory area includes not only teaching area,
but other accommodation such as a school kitchen, administrative accom-
modation etc. essential to the school.
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Table 5(a)

Recommended standards for site area

GREECE
No. of pupils Minimum area per pupil
S5Q.M,
Primary schools 40 27.5
80 20.0
120 177
240 18.7
360 17.7
4,80 16.4
Secondary schools
{(Gymnasia) 120 15.0
240 17.6
360 _ 15.2
480 15.19
720 13.6
Table 5(b)
Recommended standards for site area
PORTUGAL
No. of pupils Minimum area per pupil
sSqQ.M.
Primary schools up to 48 25
80 21
120 18.75
160 17.5
240 16
320 15.6
400 15.25
480 15
Observation cycle schools up to 320 30
321 to 640 2% per pupil
over 320
more than 641 2C per pupil
over 640
- 114 -
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Table 5{c)

Recommended standards for site area

SPAIN
No.of pupils | Minimum area per pupil - sq.m.
Without With
workshops workshops
Secondary schools 400 to 500 15 18
550 to 700 14 16
750 to 1,000 13 14

Table 5(d)

Recommended standards for site area

TURKEY
No. of pupils Minimum area per pupil
SQ.Me
Primary schools L0 20
80 1745
120 15
200 11
400 8.7
Table 5(e)

Recommended standards for site area

YUGOSLAVIA
Minimum area per pupil
5Q.m.
Elementary schools of all grades ‘ 25
- 115 -
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Table 6(a)

Cost per sgq.m. in analysed schools

(net building costs at 1965 prices)

GREECE
.
Drachmae per ‘ Primary, Secondary and Lower Technical
sq.m. (see notes below)
2,B00 ¢ v v o ¢ 4 s 0w s
2,600 « . v 4 e v e 40w X
2,00 &« v v 6 e 4 e e e e s
2,200 4 ¢ ¢ 4 0 e e e 0 s X
2,000 .+ & ¢ v v e v e e e s X
1,800 v ¢ ¢ v & 4 & 4 e 4 e XXAXXX
1,600 o ¢ o & ¢ 4 o s o o XXX
1,400 « ¢« v v o v v 0w e XXXX
1,200 v v v v e v s e e e XXX
1H0R0 « v v v v e e

Notes : These costs relate to 3 lower technical schools, 3 secondary
schools in urban centres, 4 primary schools in urban centres and 7
primary schools in small towns. The DEEB team found a great dispersion
in costs, which seemed to be related primarily to the differences

in construction quality between urban centre and more rural schooils.
The cost per s7.m. at each school analysed has been plotted against
ne nearest entry in the frequency table. For example a school costing
1530 drachmae per sq.m. has been plotted as an entry against 1600
drachmae. The actual figures of a high, medium and low cost school

are quoted in table 7 {a).
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Table 6(b)
Cost per sg.m. in analysed schools

{(net building costs at 1965 prices)

PORTUGAL
Escudos Elementary/
per sg.m. Primary Liceus Technical

2,200 v 4 0 v .

2,100 & o« v v & X

2,000 &« & & o v

1,900 . & & v o X

1,800 & o« o & o X

1,700 .+ » o . X

1,600 + v o o & & X

1,500 « &+ v o & & XXXXX X

1,00 « w & o 4 XX X

1,300 « 4w o o o X X ‘ XXX

1,200 4 4 o o & o XX XX XXX

1,700 « v o v s o XX XX

1,000 v« o« v v 4 & XXXXXXXX X XX
900 v o s & 4 & XXX
800 4+ + s +» o XXXX
700 « v & o+
600 « v v « o o X

Table 6(c)
Cost per sq.m., in analysed schools

(net building costs at 1965 prices)

SPAIN
Pesetas per sg.m. Institutos Laborales Institutos de
Ensenanza Media

3,200 L T T T S T T X
3,000 4w o ¢ o 0 e . X XX XX
2,800 » . L] . » . . . x
2’600 . » L] L ] » . . L ]
2,‘{00 s s 8 ¥ 8 s XX X
2,200 L] ] L] L] L] L2 L] L] X
2,000 ¢« s « o o s o o
1,800 L] L] L] » L] ] ] »
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Table 6(d)

Cost per sq.m. in analysed schools

(net building costs at 1964 prices)

TURKEY
T.Lire per sq.m. ] 3 class primary schools {120 pupils)
500 o v o s s s o 8 s 8 s & X
75 o o o o 5 s & o s o o o s
50 o o o o o s s o 0 s 8w
L25 o o o & o o s 8 o s s s s
LOO o o o o o o o o o o o s »
375 o o o 6 4 s s v 8 v s s s XX
350 v 4 0 6 e b s s e s e XXX
325 4 4o 6o s 4 s 4 s s v o8 v e XXXXXX
300 4 o o 6o 6 o 6 e s 0 8w XXXXX
275 o« o o o o 5 e v s 4 e s XXXXXXX
250 &« 4 o o 4 6 @ s s 0 0w s AXXXX
225 v 4 v 6 4 3 s w s e v e AXAX
RO00 v 4 & v 4 s o v w e XXX
175 o o & v o 5 o o o o o s »
150 4 o o o o 5 5 s 4 8 s e e X
Table 6{e)

Cost per sq.m, in analysed schools

(net building costs at 1965 prices)

YUGOSLAVIA
Dinars
per sSq.me. Primary
]60’000 L] L] L] L] L] L] L] L] L] L] L] L] L] L] x

150,000 . L I R R B . s 8 s s LI
11}0,000 . e & 8 & 8 8 s s s s 0 LI ]
130,000 . . [ T R R LI I ] LI ) ..

120,000 & & & v v o 4 o o v b 0 s Xx
190,000 o v o o o 0 b0 0 v b e a XX
100,000 &+ « o + v o o o o o s o & s x
90,000 4+ 4 4+ 4 4 b 4 s e e e s s X
BO,000 & « v & o o o 8 & s 0 o o X
70,000 & v v o o s o o 0 o 0 e w0

60,000 « v v 4 4 e 0 v h e e e X
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Table 7(a)

Range of costs per sq. m,

(1965 prices)

GREECE
v Drachmae | Cost of 10 sq.m.
per sq.m. | as percentage of
GNP/capita
Primary schools
High cost v &« v ¢« ¢« v ¢« o o v 4 o 2828 160%
Medium COSt v &+ & « o o o ¢ « o o 1530 86%
LOW COSt v 4 v o o o s ¢ s s & o » 1208 68%
Recommended cost « + + « &« o« &« + o 2000(%) 113%
Secondary and technical schools
High cost v « v v & ¢ o & o o o & & 2196 124%
Medium cost v v« v & & o o o & & & & 1788 101%
LOW COSte o v o 4 o s o o s o s & » 1250 78%
Recommended coSte o« + o s o & o o s 2000(*) 113%

(*)These recommended figures are for Athens and Thessaloniki,

Greece concluded that construction costs per sq.m. are approximately
the same for all types of school, but that there were significant
variations in the cost of labour and materials in different locations.
They have therefore compiled a location cost index with different
weightings for Athens, major urban centres, plains, mountains and
islands.
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Table 7(b)
Range of costs per sq.m.
(1965 prices)

PORTUGAL
Bscudos Cost of 10 sq.r.
per s53.7. as percentage i
GlP/capita
Primary schools
High cost « « v ¢ v « v« v v . & 2101 175%
l":edium COSt v o ¢ s a0 s e e 1305 111%
LOW COSt. v v v v o & o o o & & t98 5%
Recommended CoOSt. + o o « o & 4 TO00(+ ) §5%
Liceus
High cost . + . . . 139} i19%
Medium CcOst . « ¢« + + ¢« & s . s d 11G6¢% 102%
Low €OSte v o ¢ 4 o o + & o o« & g6 aL
Recommended cost. o o o « « + & 1200(*) 1024

{+)for schools with design nunbers of 160 purils and above.
(*)for sbservation cycle schools.




Table 7(c)

Rance of costs per sgq.ms
(1965 prices)

SPAIN
Pesetas Cost of 10 sq.m.
per sq.m. as percentage of
GNP/capita
Institutos de Ensefanza Media
High COSt & o o o+ o o s o o o o 3,209 95%
Medium COSt 4 ¢ ¢ ¢ o o o o o o 0 2,959 88%
LOW COSte o o ¢ o & o & o o o o 2,1017 72%
Recommended cost. « « o« « ¢ o o o 3,300 98%
Institutos labeorales
High COSt o o o ¢ ¢ o o o 8 4 s 0 3,008 89%
Medium COS5t « « 4 o« o « o o o o o 2,455 73%
LOw COSts o ¢ o o o o o o o o o 1,998 59%
Recommended cost. + « ¢ + s ¢ . 3,300 98%
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ERIC 117




Takle 7(d)

Range of costs per sq.m.

(1964 prices)

TURKEY
T. Lire Cost of 10 =q.m.
per sq.m, as percentage of
GNP/capita
Primary schools

High COSYt v « 4 ¢ o & & & & s @ h96 212%
Mediwn COSt [ ] L ] | ] L] L ] L] L] [ ] L] L] » 292 125%
Low COSte 4 o ¢ ¢ o o o o o 0 o s ”-06 62*
Recommended cest - rural. . « .+ 368(*) 157%
- urban- 3 [ [y ] 279(*) 119%

(*)The high, medium and low figures are taken from the building
costs of three class primary schools used in table 6(d). The
recommended costs are average estimates on a nationwide scale,
Provincial variations are calculated by formulae with weightings
for cost of materials, labour and transportation for each province
of Turkey.

Table 7(e)

Range of CoOstL per sg.T.

(1965 prices)

YUGOSLAVIA

Dinars
per sq.m.
Primary schools

High cost . ) . [] . [ . [ [] ] . ] 161‘236
Medium cost « + « v ¢« v s ¢ & & & 1‘2'2‘8
LOV cost‘ » » [ » . » L ] * . . [ ] [ ] 57 ’077
Recommended Cost, « « o« o ¢ + o & 100,080
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Table 8{a)

Existing and recommended costs per pupil

GRBEECE

Cost per pupil
drachmae
(1965 prices)

Cost per pupil
as percentage
of GNP/capita

Secondary schools in urban centres

High cost &« 4 o o« 4 v o ¢ o o o & 10,469
Medium COSt 4 v & o o o o o o 1 » 8,567
Low COSt v & v « 1 o o o o & o+ » 6,818
Recommended cust(i) T 8,425

Primary schools in urban centres

High oSt s o v o ¢ o s s s & & 11,913
Medium COSt & o o« & o o o & o o 10,027
Low cost v v o ¢ o o o o s o o 4,620
Recommended cost(z) ¢ e s 8 e s 8,816

59%
L8%
39%
47%

67%
56%
26%
49%

Notes : From the schools analysed a typical high, medium and low
cost per pupil has been selected to show the range of variation,
For compariscn, the cost per pupil recommended by the DEBB teams ¥g

for a comparable school has been added.

In the proposed standards, schools of different sizes have diffe-
rent areas recommended and the c¢onsequent cost per pupil varies

with the differing sizes of school,
(1) For 1lyceum of 720 pupils

(2) For an urban primary school of 480 pupils
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Table 8(b)

Existing and recommended costs per pupil

PORTUGAL
No, of pupils | Cost per pupil Cost per ripil
in school escudos as perceci..age
(1965 prices) of GNP/capita
Primary schools
High cost + . . + . L80 7,488 64%
Medium cost .+ . . . 4,00 3,645 C 3%
Low cost .+ . v + & 160 1,867 16%
Recormmended cost . 240 3,500 30%
Liceus
High COSYt v 4 s o o 1 ’ ’32 8,000 68%
Medium cost . . . . 1,368 6,005 5%
Low cost . + 4+ 4 2,124 4,154 3%
Recommended cost . 832 5,760 L8%

Notes : The nurter of pupils is quoted to, give an idea of the
size of school. Size has some influence on cost per pupil
(see Tatle &), but it is not the rmajor cause of the variations
in cost per pupril observed.

Fortugal has studied in detail the sprecific needs of a new type
of secondary school -~ "the observation cycle®, Recommended
costs under ‘'liceus' are ‘hiose prepared for this new category
of scho~i,

Recomrendad costs are vased on the application of a standard
cost per ptace Lo the calculaled number of equivalent cost
places lsee Table 4(b)
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Table 8(c

)

Lxisting and recommended costs per pupil

SPAIN
Ho. of pupils | Cost per pupil | Cost per pupil
in school pesetas as percentage
(1965 prices) | of GNP/capita
Institutos de
Bnseranza Media
High COSt + v o 4 . 705 36’556 109%
Medium cost « « + . o 2,000 21,894 65%
LOW COSt v &+ 4« s 4 s 1,630 13,789 L1%
Recommended cost . . 1,000 11,300 344
Institutos Laborales
High COSt &« ¢ 4 4 e 160 58p739 175%
Medium cost + « + « & 364 28,686 85%
Low cost « « & 4 o 400 16,25% L8%
Recommended cost ., . 4,80 15,200 L5%

Notes : The number of pupils is that for which the school was designed.
In Spain, some schools were found to be overcrowded, and others had fewer
pupils on roll than their design capacity.
Recoummended costs are based on the uniform rate per sq.r. for the re=-
commended area calculated for the size and type of school.,

- 125

121



Existing and recommended costs per pupil

Table 8(d)

TURKEY

No. of pupils

Cost per pupil

Cost per pupil

in school T. Lire as percentage
(1964 prices) | of GNP/capita
Primary schools
High cost + « « » & 120 1,961 8L%
Medium cost + o« + o 120 1,064 L5%
Low COSt 4 ¢ o & o 120 725 31%
Recommended cost 120 833 35%

Notes : The number of

cost includes WC 8 and teacher's residence,

pupils is that for which the school was
esigned i,e, 3 classes of LO although in fact there are many
more pupils per class than this in most Turkish schools, The

No recommended

costs are given, but some examples of the way in which the team's
tentative designs would reduce cost per pupil are given for the

examples cited in Table 9(d}.

120 pupil rural school proposals.

Existing and recommended costs per pupil

Table 8(e)

YUGOSLAVIA

The entry here is taken from the

No of pupils

Cost per pupil
dinars
(1965 prices)

Primary schools

High cost . .
Medium cost .
Low cost., . .

Recommended cost.,
regional school
central

(a)
(v)

SChOOI . . LI ] . s

. 504
. 432
. 648
. 60
. 504

998,210
721,410
228,360

318,254
492,394

X

Recommended costs are based on
the agreed standardized area.

a uniform rate per sq.n.
The standardised area varies with

for

schools of different type and different size [see Table i(e)/
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Table 9(a)

Examples of changes in cost with new cost limits

{(at 1965 prices)

GREECE
Actual cost Recommended Percentage
Type of school per pupil cost 1limit difference
drachmae per pupil
drachmae
Primary school
240 pupils « + « « .« . 10,928 9,194 - 16%
L8O pupils « « + &« « & 11,913 8,816 - 26%

Notas: The actual cost per pupil is the cost at 1965 prices of two
of the examples analysed. The recommended cost limit per pupil is
the limi* reached by applying the new recommendations.

Table 9{b)

Examples of changes in cost with new cost limits

{at 1965 prices)

PORTUGAL
Actual cost | Recommended Percentage
Type of school per pupil cost limit difference
escudos per pupil
escudos
Primary school
480 pupils e 4 s s 8 s 7"488 3'270 - 56%
hw mpils D T S S T S 3'6k5 3,’#12 - 91 .
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Examples of changes in cost with new cost limi%s

Table 9(c)

{at 1965 prices)

SPAIN
Practical | Recommended| Percentage
existing cost limit | difference
Type of scheol limits per pupil

per pupil pesetas

pesetas
Seccion Delegada (LOO pupils) . . 12,450 12,600 + 1,2%
Instituto de EBnsetflanza Media
(1'000 pupils). [T S T R TR R R S ] 15.’000 11’300 - 26%
Instituto Laboral (480 pupils). . 25,000 15,200 - 39%

Table 9(d)

Examples of changes in cost with new cost proposals

(at 1964 prices)

TURKBY
Cost per pupil Cost per pupil Percentage
e current designs of team's difference
Type of School T. Lire tentative designs
T. Lire
Primary rural
ko D‘inls LI T S I | 1'653 1,191 - 28*
80 pupils + « + « . 1,386 as2 - 3%
12C pupils L S S S Y 1'283 833 - }5$
Primary urban
200 Wpils ) 1'280 801 - 37%
‘}00 pupils « « o+ . o 1,102 760 - 3%
- 128 -
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Table 9(e)

Examples of changes in cost with new cost limits

(at 1965 prices)

YUGOSLAVIA
Actual cost Recommended Percentage
per pupil cost limit difference
Type of school thousand per pupil
dinars thousand
dinars
Primary school
432 pupils v « v 0 0 0 s 210 460 - 49%
SOL p‘..lplls . [] . [] . 3 r 999 1092 - 50%
5010 puplls T 561 '092 - 12%
Sample of seven primary
schools P T T S T T S S 702 470 - 33%
- 129 =
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Table 10(a)

Bxample of investment required for planned expénsion cf

primary education _and savings expected from recommendatiovus

PORTUGAL

Escudos
(at 1965 prices)

7,000 new primary school places

- At existing medium cost rer pupil of

3,6105 escudos . L] . * * . [] [} . * [] . . . * [} [} 25,5’5,000

- At recommended cost per pupil of
3,500 eSC\ldOS * . * L ] [ ] . [ ] . . L] L] L] | ] L] L] L] L] 2“,500’000
Sxpected SaVing . L ] . » . L ] . L] . L ] L] . . L ] L ] L] . . 1,015‘000

Notes: The number of new places is based on the M.R.P.'s team
estimate of requirements between 1968 and 1974 - that on minimum
requirements it will be necessary to provide some 2,288 new and
4,712 replacement primary school places.
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Table 10(b)

Examples of investment required for planned expansion at

secondary level and savings expected from recommendations

SPAIN

Million pesetas
(at 1965 prices)

Ensenatiza Media General

1,286,500 new places

- At existing practical cost per place of

15,000 pesetas + v + v 4+ 4 s e e s a8 e s 10,297.5
- At recommended cost per place of
$1,300 pesetas « « v ¢« ¢ 4 e 4 s e e e e s 1L,537.L5
Expected saving .« ¢« + ¢« ¢+ ¢ 4 s e s 4 s s e e s 4,760

Institutos l.aborales

206,200 new places

- At existing practical cest per place of

30,000 pesetas « . ¢ 4 v e e n b e v e e e 6,186

- At recommended cost per place of
15,000 pesetas + « + v ¢« v 0 v 0 0 0w e e s 3,093
Bxpected saving .+ « « v v ¢ 4 v 0 s 4 e e e 4o s 3,093

Notes: The number of new places is based on the DEEB team's estimate
of requirements 1966 to 197¢. This is based on the ¥,5.F., team's
estimate of places needed by 197L, and an assessment of additional
places needed for this and tc make good _.tzolescence.
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Table 10(c)

Example of investment required for planned expansiocn of

primary education and savings expected from recommendations

YUGOSLAVIA

Million dinars
{at 1965 prices)

324,710 new primary school places

- At existing medium cost per place, of

721,410 Ainars + o v v s 0 0w x e e s e e 234,246

- At recommended cost per place, say
500,000 dina@rs + o« + « s & s o 5 s 8 e v s s 162,355
Expected saving « + + & » ¢ o 8 4 s s e s s oa s 71,894

Notes: The number of places needed is based on the calculation of
needs 1963 to 1970 by a Yugoslav Government Commission:

No. of places needed

(a) Additional pupils

Pupils expected in 1970 + v « v o & ¢ o + + 3,086,864
Less Pupils in 1963 « v &« v v v o o o o s » & » 2,960,641

126,223

To accommodate 2 in two shifts and %

in one shif.t L] ‘. L] . L] L] L] L] L] L] L] L[] . L] L] L[] L] 8“'11*8
(b) To eliminate three and four shifts in schools . 114,000
(c) To replace obsolescence 1,58% per annum,

i.e. 632,811 sq.m., over 7 years, equivalent to 126,562
Total new pPlaces « o &« « + o o o o » ¢ & ¢ s 2 v 324,710
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Table 11, ACCELERATION REQUIRED IN SCHOOL BUILDING QUTPUT

0 u

Tolal new places

‘ brought inte use
Percentage o

requirements over
six years

«

20

e e o e e 4 Yeorly overoge

10 k

New places brought
4 into use in new
schaols

0
Year | 2 3 4 5 6

Notes: The chart reflects the percentage provided each year of six
years needs in a period of acceleration in the United Kingdom's school
building programme 1948 to 1953. The figures for DEEB countries arec
estimates of requirements over six years, distributed "exampli gratia"
in the scale of acceleration achieved in the United Kingdem.

.

Acceleration in school building output United Kingdom 1948 to 1953

Number of places required
Portugal Spain Yugoslavia-——

primary ensenanza media primary

Total over 6 year period . 7,000 771,900 278,322

Average per year . . . o . 1,166 128,650 46,387

Year‘ 1 PO T T T SR TR T Y 910 100,3147 36,182

2 . . . . . . . . 8’40 92,628 33,399

O 910 100,347 36,182

L 1,120 123,504 44,532

5 4 v e e s e w s 1,400 154,380 55,664

6 . v s e e e 1,820 200,694 72,363
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‘Table 12, SECONDARY SCHOOLS EQUIPPED WITH TEACHING AIDS
(GREECE)

TYPE OF

TEACHING AID Percentage of 527 secondory schools survayed

36.2
Geographic maps
a3 -
History maps :
*
15.7 353 49.0
Biology illustration
B 13,5 R
Physics instruments
10.4 57.1 1.5

Chemistry instruments

24 9.5
/ Geometry instruments
R SUUNII (NS NN S 4 -
2.5 78.5
Slide projector
o s | U 9.5
Cire projector

Adequately equipped

tnodequately equipped

No teoching aids available

Results based on 1962 0.5.K. census.
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